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ITIOSACHUTEJ/IbHASA 3AITNCKA

[lpu pa3paboTke mporpaMMbl TI0 OHOJIOTHM TEOPEeTUYECKYI0 OCHOBY ISt
orpefieJieHUs] TIOAXOJ0B K (OPMHpDOBaHHWIO COJep)KaHHsA y4yeOHOro TipeaMeTa
«buonorus»  cocraBuIM:  KOHLenTyalbHble  TrosoxeHus PI'oC  COO o
B3aMOOO0YC/IOB/IEHHOCTH I[eJIel, COAep)KaHusl, pe3y/IbTaTOB 00yueHUsI U TpeOOBaHHUM K
YPOBHIO TIOJITOTOBKHM BBIMTYCKHUKOB, TIOJIOXKEHUsT 00 OOIMX MefasX W TPUHIUIAX,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMbI CpeJHero o0Iiero oOpa3oBaHus B
Poccuiickoii @egepanyy, a Takxke IOJIOXKEHHUS O crielfudyke OMOJOrUY, eé 3HAaUeHUH B
TO3HAHWU >XUBOHW TIPHUPOZBI U 00ecrieueHnH CyIeCTBOBAHUS Ue/I0BeUeCcKOro oOIrecTsa.
CorsiacHO Ha3BaHHBIM I10JIO’KEHUSIM, OTpe/ie/IeHbl OCHOBHbIE (DYHKIIMM TIPOTPAMMBI T10
Ouosioruu 1 eé CTpyKTypa.

[Tporpamma mo OuosioruMM AaéT IpeZCTaBlAeHHe O IjesX, 00 oOIel cTpareruu
oOyueHHs,, BOCTIUTAHHSI W Pa3BUTHS OOyUarOIUXCs CpeACTBaMH y4ueOHOro mpeaMeTa
«buonorusi», omnpezenser o00si3aTeslbHOE TIPeAMETHOE COZEp>KaHUE, €ro CTPYKTYPY,
pacripeziesieHHe TI0 pa3ziesiaM U TeMaM, PeKOMeHIyeMYFO T0C/Ie[JOBaTe/TbHOCTb U3yUeHUs
yueOHOTro MaTeprasa C YIETOM MeXKIPeIMEeTHBIX ¥ BHYTPUIPEAMETHBIX CBSI3ei, JIOTUKH
oOpa3oBaTe/IbHOTO TPOLiecca, BO3PaCTHLIX 0COOEHHOCTel 00yJaromuxcs.

B mporpaMme 1o OHONOTMU TAaKXKe YUMTHIBAIOTCS TpeOOBaHUS K TJIAHUPYEMbIM
JIMYHOCTHBIM,  MeTalpe/IMeTHBIM W TpeAMETHbIM  pe3yJbTaTaM OOyuYeHHWs B
(dhopMHpOBaHUM OCHOBHBIX BH/IOB yueOHO-TI03HABaTe/IbHOM IesTe/TbHOCTH/yueOHBIX
JeNCTBUM 00yUaroIuxcsi TI0 OCBOEHHIO COZlep>KaHUsI OM0JIorHyeckoro 0bpa3oBaHusl.

B mporpamme 1o 6uonoruu (10-11 kmaccel, 6a30Bblii YpPOBEHb) peann30BaH
TIPUHLIAIT  TIPEEMCTBEHHOCTH B W3yueHWHM Ouosiornd, Ojarozapss yemMy B HeM
TIPOCMaTPUBAETCs HAalpPaB/AeHHOCTh Ha pa3BUTHe 3HaHWM, CBSI3aHHBIX C (POPMHUPOBAHHEM
eCTeCTBEHHO-HayuyHOT0  MWUPOBO33DEHMs], L€HHOCTHBIX  ODUEHTAlMd  JIMUHOCTH,
9KOJIOTUUECKOTO MBIIIIEHHS, TIPe/ICTAaB/IeHHH O 3/[0pOBOM OOpa3se »KH3HU U Oepe>KHbIM
OTHOIIIEHHEM K OKpYJKarollled TpupoAHoi cpene. [lo3ToMy Hapsimy C H3yueHHEM
00111e610/IOTUUeCKHUX TeOpWi, a TakKKe 3HAaHWH O CTPOEHWM >KUBBIX CHUCTEM Pa3HOTO
paHra W CYL[HOCTH OCHOBHBIX TIPOTEKAIOIIMX B HUX IMPOLIECCOB B TPOrpamMme II0
Ouo/ioruM yZiesieHO BHUMaHWE HCTIOb30BAaHHUIO TIOJYUYeHHbIX 3HAHWUM B MOBCEIHEBHOU
JKWU3HU /I pellieHns] MPUK/IaZHbBIX 3a7iau, B TOM YHC/e: MPOMUIaKTUKH Hac/ieJCTBEHHBIX
3a0osieBaHUil UesioBeKa, MeJUKO-TeHEeTHUeCKOTO KOHCY/IbTUPOBaHUS, 00O0CHOBaHUS
9KOJIOTMUECKH 1]e/1eC000pa3HOro MoBeIeHUs] B OKPY Karolliel MPUPOJHON Cpejie, aHaIu3a
B/WSIHASL XO3SICTBEHHOW [/leATeNbHOCTH UeJiOB€KA Ha COCTOSIHUE TIPUPOAHBIX U
VCKYCCTBEHHBIX SKOCHCTEM. YCHWIeHHe BHHUMaHHWS K TPHK/IAJHON HaIrpaBIeHHOCTH
yueOHOrO TmipeaAMera «bHoOIOTHS» TIPOAMKTOBAHO He0OXOJUMOCTBIO obecrieueHust
YCJAOBUM [I/I PelleHWss OJHOM W3 aKTyaJbHBIX 3aZlau IIKOJBHOTO OHMOJIOTHYECKOTO
obpa3oBaHusi, KOTopasi mpejrosnaraeT (GoOpMHUpOBaHWE Yy O0y4YarIMXCsA CIIOCOOHOCTU
a/IarITHPOBAThCA K U3MEHEeHUsIM JUHAMHYHO Pa3BHBAOIIIEr0Csi COBPEMEHHOT'0 MHPa.

Burosiorust Ha ypoBHe cpefiHero ob1ijero oo6pa3oBaHus 3aHMUMaeT BaykHOe MecTo. OHa
obecrieurBaeT (HOpMUpPOBaHHE y OOYYAIOIIUXCs TPeJCTAB/JI€HUM O HAy4YHOM KapTHHE
MHpa, pacivpsieT ¥ 00001aeT 3HAHUS O )KUBOU TIPUPO/Ie, €€ OT/IMUUTE/TbHBIX MTPU3HAKaX



— YPOBHEBOM OpraHM3allid U 3BOJIFOL[UM, CO3[aéT YCAOBUS [JIsl: TO3HAHMS 3aKOHOB
JKUBOW TIPUPO/ibl, (DOPMUPOBaHUs (PYHKI[MOHATBHOM I'PAMOTHOCTH, HAaBBIKOB 3/J0POBOTO
1 Oe30racHOro oOpasa »KU3HH, SKOJIOTMUECKOT0 MBIILJIEHUs], LIEHHOCTHOT'O OTHOIIIEHUST K
JKUBOM TIPUPO/Ie U UeJIOBEKY.

Bosbilioe 3HaueHWe OHOJIOTMS HUMeeT TakXKe /i PeIleHHs] BOCIMTATe/NbHBIX U
pa3BUBAIOIIMX 3a/lay cpefiHero obimiero oOpa3oBaHUs, COLMAIM3alMU OOYJArOIUXCS.
N3yuenne OHoOIOTUM OOeCIieurBaeT yC/IOBUS /s (DOPMHPOBAHUS WHTE/IEKTYa/IbHBIX,
KOMMYHHUKAI[UOHHBIX W MH(MOPMAIMOHHBIX HABLIKOB, 3CTETUUYECKON KYJIbTYPBHI,
CHOCOOCTBYeT MHTErpalnyyd OHO/IOTHUeCKHUX 3HAaHWK C TpeCTaBJAeHUsSIMH W3 JPYTUx
yueOHbIX TIPeJMETOB, B UaCTHOCTH, (GU3MKM, XWUMHUHU U reorpaduu. Ha3BaHHBIE
TI0JIOXKEHUST O TIpeJJHa3HAUeHUH yUueOHOro TipeaMeTa « BUOJIOTHsi» COCTaBUIA OCHOBY [IJISI
oripefie/ieHUs1  TIOJXOZOB K OTOOPY W  CTPYKTYPUPOBAaHUIO €ro  COZep>KaHus,
TIpe/ICTaB/IeHHOT0 B IPOrpaMMe 0 OHOJIOTHH.

Otbop copepkanus yueOHoro rmpeamera «buomorus» Ha 6a30BOM ypOBHE
OCYILIECTBJ/IEH C MO3UIUN Ky/JIbTypOCOOOpPa3HOTo TMOAX0/a, B COOTBETCTBUM C KOTOPBHIM
oOyuaromyecsi JO/DKHbI OCBOWTH 3HAHUS W YMEHUS, 3HauuMMble [jisi (hOPMHPOBAHUS
ob1ieli Ky/abTypbl, OIpe/eNsiolie aZeKBaTHOe IOBeJeHHe uYejioBeKa B OKPY’KaroleH
TIPUPOJHON cpefie, BOCTpeOOBaHHbIE B TIOBCEJHEBHOW JKU3HU U TPAaKTHUECKOU
nestenbHOCTH. Ocoboe MeCcTO B 3TOM CHUCTeMe 3HAaHWKM 3aHUMAIOT — 3JIEMEHTHI
cofiepXKaHusl, KOTOpbIe CIy)KaT OCHOBOW [yis (DOPMHPOBAHUS TPE/CTaBIeHUN O
COBPEMEHHOM €eCTeCTBeHHO-HAayUHOH KapTMHe MHpa M L€HHOCTHBIX OpHEeHTAal[UsX
JTMYHOCTH, CTIOCOOCTBYIOLIUX T'YMaHW3aLMKA OMOIOTMUeCKOT0 00pa30BaHMsl.

CTpyKTypUpOBaHUE COZiep>KaHUsl yueOHOro MaTepHasa B IporpamMme o OMOIOTHN
OCYILIeCTB/IEHO C YUYéTOM TIPUOPUTETHOTO 3HAuUeHWs 3HAHWUK 00 OTIMUUTETbHBIX
0COOEHHOCTSIX JKMBOM TIPUPOZBI, O €€ YpOBHEBOM OpraHu3al[id MW 3BOJIOLUH. B
COOTBETCTBUM C 3TUM B CTPYKType yueOHOro TipeaMeTra «BHOJIOTHS» BbI/Ie/IEHbI
ClIeAyIole Ccopep)KaTe/nbHble MHUN: «BWonorus Kak Hayka. MeToabl HaydHOro
no3HaHus», «KjeTka Kak Ouosioruueckasi cucrema», «OpraHu3M Kak Owonorudeckas
cucreMa», «CucremMa ¥ MHoOroobpasue OpraHMUeCKOr0 MHpa», «OBOJIOLUS >KUBOU
TIPUPO/BI», «DKOCUCTEMBI M TIPUCYILHE UM 3aKOHOMEPHOCTH.

Llesis M3yueHus: yueOHOTo TipeaMeTa «bHosorusi» Ha 6a30BOM YpOBHe — OBJIaZieHHe
00yvaroImUMHUCS 3HAaHUSIMA O CTPYKTYPHO-(DYHKI[MOHA/JILHOW OpraHW3aliyd  JKUBBIX
CUCTéM pa3HOrO0 paHra U mnpuobpeTeHWe yMEHUH WCII0/b30BaTh 3TH 3HAHUS [IJIs
I'PaMOTHBIX JeMCTBUI B OTHOIIIEHWH OOBEKTOB YKMBOU MPUPO/bI U PEIIeHUs] pa3TMUHbIX
YKU3HEHHBIX TIp0ob/ieM.

HocTwkeHue 1ie/M u3yueHust yuebHoro npeaMeta «bronorvs» Ha 6a30BOM ypoBHe
obecrieunBaeTCs pelieHreM CJieIyIOIIUX 3a/1ay:

0CBOEeHMe 00YyuaroIMMUCS CUCTeMbI 3HAaHUH O OMOJIOTMYECKMX TEOPUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THIOTe3aX, I[paBWIaX, CAyXKaldX OCHOBOW IS
(dbopMHUpOBaHUS TIPECTaBJeHWN O eCTeCTBeHHO-HayYHOH KapTHMHE MHpa, O MeTofax
HAY4YHOI'0 TI03HaHKsI, CTPOEHHUH, MHOT000pa3nuy U 0COOEHHOCTSIX KUBBIX CCTEM Pa3HOro
YPOBHSI OpraHM3alliH, BbIJAOIIUXCS OTKPBITHSIX M COBPEMEHHBIX HCC/IeI0BAaHUSIX B
01o/I0rNY;



dbopMrpoBaHWe Yy OOydYarOIMXCsl IT03HaBaTebHBIX, WHTE/IIEKTYalbHBIX U
TBOPUYECKUX CIOCOOHOCTEH B Tpollecce aHaM3a JaHHBIX O MYTAX pa3BUTHS B OMOIOTHM
HayUHBIX B3IVIAJIOB, WJe U TOAXOAOB K M3yUeHHWIO >KUBBIX CHCTEM Pa3HOT0 yPOBHS
OpraHu3aLuy;

CTaHOBJIEHWE Y 00ydJaromuxcst o0I1ei KyabTyphl, GYHKIMOHA/LHON IPaMOTHOCTH,
pa3BUTHE YMEeHUH OOBSICHATb U OlIeHWBaThb SIBJIEHWS OKPY’KalOI[ero MUpa >KUBOMN
TIPUPO/IbI HA OCHOBAHWY 3HAHUH U OITbITA, TIOJYUeHHBIX IPH U3yUueHuH O1oIoruu;

dbopMrpoBaHre y  00ydYalrOIIMXCS ~ YMEHHWM  WIIOCTPUPOBaTh  3HaueHHe
OWoMOTMUeCKUX 3HAaHWKA B  TIPAaKTMUECKOW JIeSTeIbHOCTU UejioBeKa, Pa3BUTHH
COBpEMEHHBIX MeJIULMHCKUX TeXHOJIOTHUH U arpoOMOTeXHOIOTH;

BOCTIMTaHWE YOEXJEHHOCTH B BO3MOXKHOCTM TIO3HAHUSI UYeJIOBEKOM O >KUBOU
TIPUPO/bI, HEOOXOAMMOCTH HepeXXHOT0 OTHOIIEHUS K HeM, COOMI0ZIeH!UsT STHUECKHUX HOPM
TIPH TTPOBeIeHUH OMOIOTMUeCKUX MCC/IeI0BaHMUM;

OCO3HaHWEe IIeHHOCTH OWOJOTUUYeCKMX 3HAaHWM [Jjiss  TIOBBIIIEHWS  yPOBHS
9K0JIOTUYECKOU KY/IbTYPBI, AJis (hOPMHUPOBAHUS HAYyYHOTO MHUPOBO33DEHMS;

rpuMeHeHre TIPUOOPeTEHHBIX 3HAHWN WM YMEHUW B TIOBCEAHEBHOW >KU3HHU IS
OLIEHKM TIOC/IeZICTBUM CBOEM [JesiTeIbHOCTH TI0 OTHOIIEHWIO K OKpPYJKaroIllel cpefe,
COOCTBEHHOMY 37I0POBbIO, 00OCHOBaHMEe U  COOJIIO/leHHe Mep MPOPUIAKTUKH
3abosieBaHU.

B cucreme cpenHero obirjero obpa3oBaHus «buosorusi», n3ydaemasi Ha 0a30BOM
ypOBHE, sIB/IsAeTCs 00s3aTe/lbHBIM — yUeOHBIM ITPEIMETOM, BXOJSIIMM B COCTaB
ripeiMeTHOM 06/1acTh «ECTecTBeHHO-HayUHbIe PeiMeThI».

s w3yueHusi O6vonorud Ha 0a30BOM YPOBHE CpefHero oOIrero oOpa3oBaHUs
otBoauTCst 68 uacoB: B 10 knacce — 34 yaca (1 yac B Heziento), B 11 knacce — 34 yaca (1
yac B HeJleJsIo).



COJAEP)XAHUE OBYUEHUSA
10 K/TACC

Tema 1. buosiorus Kak Hayka.

buonoruss kak Hayka. CBsi3p Ouosiorud € OOIIeCTBEHHBIMM, TEXHUUYECKUMH W
JPYTMMHU eCTeCTBeHHbIMU HayKamu, ¢uaocoduieid, STUKOW, 3CTeTUKOW U TpaBoM. Posib
buonoru B (OPMUPOBAHWK COBPEMEHHOW HayyHOW KapTuHbl Mupa. Cucrema
O10/I0TMYeCKUX HayK.

MeToapl TIO3HAHWS >KMBOW MpUPOABI (HabroZeHWe, 3KCIIEPUMEHT, OIMCaHUe,
r3MepeHue, KiaccuduKalys, MoJieTMpoBaHue, CTaTUCTUYecKasi 00paboTKa JaHHBIX).

JleMoHCTpanuu:

IToptpertsl: Y. [lapsuH, I'. Menzens, H. K. Kosbros, k. YorcoH u ®@. Kpuk.

Tab/mu1LIbl ¥ cXeMbl: «MeTo/bl II03HAHUS )KUBOU TTPHUPO/IbI».

JIaGopaTopHbIe U MPAKTHYECKHEe PadOThI:

[TpakTrueckass pabora Ne 1. «Vcrmosb3oBaHHe pa3/IMUHLIX METO0B MPU HU3YUeHUH
OUMOOTMUeCKUX 00HEKTOBY.

Tema 2. JKuBble CUCTeMbI M UX OPraHu3aLusl.

JKuBbie crcteMbl (6MOCHCTeMBI) Kak TIpeiMeT Hu3ydeHust 6rosiorun. OTanumre XXKUBBIX
CUCTeM OT HeOpraHU4eCKOM TIPUPO/bI.

CaoiicTBa OuocucTteM U WX pa3HooOpaswe. YPOBHM OpraHU3alid OWOCHCTEM:
MOJIEKY/ISIDHBIM, K/IETOYHBIM, TKAaHEBbIM, OPraHU3MEHHbIM, TMOMYJISLMOHHO-BHU/OBOM,
9KOCUCTEeMHBIN (6roreoleHOTUYeCKHi), 6rnochepHBI.

JleMoHCTpanuu:

Tabsuie!l 1 cxembl: «OCHOBHbIE TIPHM3HAKU >KU3HW», «YPOBHHM OpPraHM3alluy KUBOU
npupoabD».

Ob6opyzaoBanue: Mozesb MoJiekybl JJHK.

Tema 3. XumMHuueckuii COCTaB U CTPOeHHEe K/IeTKH.

XWMUYECKUA COCTaB KJI€TKM. XUMHUYECKUe 37eMEeHThl: MaKpO3JIeMEHTHI,
MUKpO3/1eMeHThl. Bojja 1 MUHepasibHble BelleCTBa.

@YHKLIMU BOJABI U MUHEPA/bHBIX BelecTB B KieTke. [loanep>kaHre 0CMOTAUECKOTO
banaHca.

benku. CoctaB u cTpoeHue 0enKoB. AMHHOKUCIOTBI — MOHOMEpHI OesiKOB.
He3ameHnMble W 3aMeHUMMble AMUHOKUC/IOTBI. AMMWHOKWUC/IOTHBIM COCTaB. YPOBHHU
CTPYKTYphI Oe/IKOBOW MoOJjeKy/ibl (TlepBUYHAsl, BTOPHUYHAsl, TPeTWYHAs W YeTBepTHUUHAs
CTPYKTypa). XvMHUecKue cBoicTBa 6e/koB. brosiornueckre GyHKIMU OeIKOB.

depMeHTbl — OuosiorMueckue Kartanu3aTopbl. CTpoeHue ¢depmMeHTa: aKTUBHBIM
1[eHTp, cybcTpaTHast cieriupuuHOCTh. KodepmeHThl. Butamunbl. OTinurs GepMeHTOB OT
HeOpraHn4eCcKUX KaTaJau3aTopoB.



YrneBoabl: MoHOcaxapuzbl (T/r0K03a, pubo3a u Je3okcupubosa), Auvcaxapubl
(caxaposa, J1akTO3a) U MoJMcaxapubl (Kpaxmall, [JIMKOreH, Lie/uiro/103a). bruonornueckue
(YHKLIMU yTJIEBOZOB.

Jluruapt: Tpuraunepubl, docommmnuapl, crepousbl. ['mapoduisHO-rUpodoOHbIe
cBoricTBa. buonoruueckue QyHkuyy aunuaoB. CpaBHeHUe YrieBO/OB, Oe/KOB U JIUTHU/OB
KaK UCTOYHUKOB 3HEepPruu.

Hykneunoseie kuciotsl: [JHK v PHK. Hykneotubl — MOHOMEpB! HYK/IEUHOBBIX
kucsioT. Ctpoenne u ¢pynkumu JHK. Crpoenne u ¢pynkuum PHK. Buger PHK. ATO:
cTpoeHue U QyHKLIUU.

[Juronorus — Hayka o KieTke. Kietounast Teopysi — ipumep B3avMOZENUCTBUSA Uen U
(akTOB B HAYYHOM MO3HaHUKU. MeTo/ibl U3yUeHUs KJIeTKH.

Knetka Kak wenocTHas »kuBasi cuctema. OOlue TpU3HAKK KJIETOK: 3aMKHYyTast
Hapy’kHass MeMmOpaHa, mosiekysabl JJHK Kak reHeTWueCcKWd ammapar, CHCTeMa CHUHTe3a
benka.

Tunbl KAeTOK: SyKapuoTuuecKass U TpokapuoTtuueckas. OcoOeHHOCTH CTpOeHUs
MpoKapuoTUUeckor KineTku. KietouHasi cteHka OakTepuii. CTpoeHHe 3yKapuOTUYeCKOMH
K/1eTKi. OCHOBHBIE OT/IMYMS PAaCTUTE/IbHOM, )KUBOTHOM ¥ TPUOHOM K/TeTKH.

IToBepXHOCTHBIE CTPYKTYpPBbl KJ/IETOK — K/IeTOYHasd CTeHKa, IJIMKOKalUKC, HUX
dbysukiuu. [lnasmaTuueckass MeMOpaHa, eé cBoiicTBa M (QyHKUMU. LluTornasma u eé
opraHouipl. OgHOMeMOpaHHbIe opraHoubl KieTku: DI1C, anmapar I'oabAKu, JIM30COMBI.
[TonyaBTOHOMHBIE OpraHOWbl K/IeTKU: MUTOXOHAPUM, ItacTyuibl. IIpoucxoxxgeHue
MUTOXOHAPUM W mactuj. Bugel tuactvg. HememOpaHHble OpraHou/ibl  K/I€TKU:
pubOCOMBI, K/IeTOUHBINA L|€HTP, LIeHTPUO/IM, PECHUUKHU, >KTYTUKU. PYHKIIMM OpraHOW/OB
KJ/IeTKU. BKiroueHus.

Slnpo — perynsTopHbiii LeHTp KieTkd. CTpoeHue sjpa: siiepHas 000J10UKa,
KapuoIlia3smMa, XpOMaTHH, s/IpbIIIKO. XPOMOCOMBL.

TpaHCIIOpT BelecTB B KJIeTKe.

JleMoHCcTpanuu:

[Toptpetsr: A. JleBeHryk, P. I'yk, T. IllBanH, M. llInennen, P. Bupxos, ). YOoTCOH,
@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

HNuarpammsbl: «PacripefieieHde XUMUYECKHUX 3JIEMEHTOB B HEXXUBOW MPUPOJE»,
«PacnipesienieHre XMMHUUeCKUX 3/71EMEHTOB B )KUBOW TTPUPOJE».

Tabmumelt u  cxembl:  «llepuosnueckass TabnMila XUMHUECKUX 3JIEMEHTOB»,
«CTpoeHne MoJeKky/abl BoAbl», «buocuHTes 6enka», «CTpoeHUe MojeKy/bl Oenka»,
«Ctpoenue ¢epmenTa», «HyknenHoBele kucnotel. [JHK», «Ctpoenune mosiekynsl ATD»,
«CTpoeHMe 5yKapUOTUUECKOM KaeTKu», «CTpoeHue >XMBOTHOM KJeTKu», «CTpoeHue
pacTUTeTbHOM KJeTKu», «CTpoeHue TMpPOKapuoTUYecKOr KieTku», «CTpoeHue sipa
KJIETKU», «YTIeBOABD», «JIUITUABI».



Ob6opyzoBaHue: CBETOBOM  MHUKPOCKOI, 00OopyZoBaHuWe [iii  TIPOBeZeHMUs
HabJTI0/IeHu, U3MepeHnH, SKCTIepUMeHTOB, MUKPOIIperapaThl PACTUTEbHbBIX, }KUBOTHBIX
1 OaKTepualbHbBIX KIETOK.

JIaGopaTopHbIe M MPpaKTUYeCKHe padoThI:

JlabopaTopHasti pabora Ne 1. «l/i3yueHHe KaTaJTUTHUECKOM aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe amMu/ia3bl UK KaTanasbl)».

JlabopaTopHasi paboTta Ne 2. «/3yueHHe CTPOeHUs K/I€TOK paCTeHHM, >KUBOTHBIX U
bakTepuii o[ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPeIapaTax U UX OIMMCaHHe».

Tema 4. JKusHeeaTe/IbHOCTh K/I€TKH.

OOmeH BeriecTB, WM MeTab0MM3M. AcCUMUIALMA (TIZIaCTUUeCKWM 00MeH) W
OUCCUMUMAIMSA  (SHEpPreTUUeCKU oOMeH) — JiBeé CTOPOHBI eAMHOr0 TIpoljecca
meTtabosm3ma. Posib  3aKOHOB COXpaHeHUsI BeIleCTB W HSHEPrud B TIOHUMAaHUU
MeTabonm3ma.

Tumbl oOMeHa BellecTB: aBTOTPOMHBLIM W TeTepoTpodHbI. Pomb depMeHTOB B
oOMeHe BellleCTB U MpeBpallleHnH SHePTUU B KJIeTKe.

dotocunTe3. CBeToBasi U TeMHOBasi (pa3bl (portocuHTe3a. Peakiuu (oTocuHTe3a.
OddexTrBHOCTL (hOTOCHHTe3a. 3HaUeHUe (POTOCHMHTe3a [Jis KU3HU Ha 3emse. BiuvsHue
yC/IOBUM cpefibl Ha (DOTOCHMHTE3 U CIOCOOBI TIOBBIIIEHUsS €ro TPOAYKTUBHOCTH Yy
KYJIbTYPHBIX paCTeHUM.

XemocuHTe3. XeMOCHHTe3UpYyIolie 0akTepruy. 3HaUeHHe XeMOCHHTe3a [JIsl >KU3HU
Ha 3emuie.

OHepreTueckuii oOMeH B KieTke. PaciiervieHrde BelecTB, Bbiie/ieHMe U
aKKyMy/IMDOBaHWe S5HEPruyd B KJeTKe. OTarbl SHepreTUueckoro obmeHa. ['nmkosus.
bpoxenne wu ero Bugel. KuoiopogHoe okucieHWe, WM KJIE€TOUHOE JbIXaHUe.
OxkucnurensHOe hochopumpoBanue. DPGeKTUBHOCTh SHEPreTHUeCcKoro obMeHa.

Peakiiuu MatpuuHoro cuHTtesa. ['eHeTnueckass uHdopmauus u [JHK. Peanu3saius
reHeTUUYeCKOW UH(GOpMalMU B K/ieTKe. ['eHeTUUeCKUM KO/, M ero CBOMCTBA. TpaHCKPUIILHS
— wmarpuunbii cuHTe3 PHK. TpaHcnsius — OuocuHTe3 Oesika. ITarbl TPaHCISALUH.
KoaunpoBanue aMrHOKHCIOT. Posib prbocom B GrocuHTe3e Genka.

Heknetounble ¢opMmbl >XM3HM — BUPYChbl. McTopusi OTKpbiTHs BuUpycoB ([I. W.
VBaHoBckuii). OcobGeHHOCTH CTPOeHUs] W KM3HEHHOro IMK/a BUPYCOB. bakTepuodarmu.
bone3nu pacTteHuii, JKMBOTHBIX U 4YeJIOBEKa, BbI3bIBaeéMble BUpycamu. Bupyc
umMmyHoziepuruta yesioBeka (BUY) — Bo3b6yautens CITM/la. ObpaTHasi TpaHCKPUIILIHS,
peBepTasa U uHTerpasa. [IpoduiakTrka pacripocTpaHeHusi BUPYCHBIX 3a00ieBaHUM.

JleMoHCcTpanuu:

[Toptpetsr: H. K. Konbuos, 1. . UBanoBckuy, K. A. Tumupsses.

Tabmaibl u  cxembl: «Tumel mmraHus», «MeTtabomism», «MUTOXOHAPUS»,
«DHepreTuueckuii obmeH», «Xmoporact», «®PorocuHre3», «Crtpoenune [IHK»,
«CTtpoenve u GyHKIMOHUPOBaHWe TeHa», «CuHTe3 0Oenka», «['eHeTUUeCKUM KOJy»,



«Bupycol», «bakrepuodarn», «CtpoeHre U u3HeHHbIH 1LWMKA Bupyca CIIN/a,
6akTepuodara», «Permkarus JTHK».

Ob6opyznoBaHue: Mofenu-amiiMkaguu —«YaBoenne [HK W TpaHCKpHUIILUS»,
«buocunres 6enka», «CTpoeHue KIeTKW», Mojiesib CTPYKTypbl JJHK.

Tema 5. Pa3MHO)XXeHHe U MHAUBH/ya/IbHOE pa3BUTHEe OPraHU3MOB.

K/ieTouHbIM 1[UK/A, WIX )KU3HEeHHbIW LUK/ KieTKu. HTepda3a u muTo3. [Iporieccsi,
npoTrekarouie B UWHTepdase. Permkauus — peakuus matpuuHoro cunHte3a JJHK.
CtpoeHre XpoMoCOM. XPOMOCOMHBIM HabOp — KapuoTur. WIIOWAHBIN U raryIouJHbINA
XpOMOCOMHBIe Habopbl. XpomaTuzbl. LluTo/OrMUeckre OCHOBBI Pa3MHOXKEHHUS W
VIHJMBU/1yaJIbHOT'O Pa3BUTUSI OPraHHU3MOB.

Henenvie knetku — Muto3. Ctaguu muto3a. IIpoueccesl, nporucxojsiiye Ha pa3HbIX
CTafusIX MUATO3a. broI0rnuecKknii CMbIC MUTO3a.

[TporpamMmmupyemMasi Tubesnb KJIeTKH — arlornTo3.

@®opmbl pa3MHOKEHHWsS] OpraHuW3MoB: Oecriosioe u mosoBoe. Buzbl 6ecriosioro
pasMHOXXeHUs:  JleJleHWe  Ha/Boe, IIOYKOBaHWE OJHO- W MHOIOKJ/IETOUHBIX,
criopooOpa3oBaHle, BereTaTWBHOe pa3MHOXKeHHe. VICKycCTBeHHOe KJIOHUPOBaHHE
OpraHu3MOB, ero 3HaueHue [Jis CeIeKLUU.

[To/ioBOe pa3MHO’KeHUe, ero OT/INYMs OT 6ecriosioro.

Metio3. Ctaguu Meiio3a. [Iporjecchl, mpoucxojsiiye Ha cTaausx meriosa. [loBeneHue
XpOMOCOM B Meiio3e. KpoccrHrosep. brosiornueckuii CMbIC/ M 3HaY€HHE Meo3a.

['ameTroreHe3 — ripoijecc obpa3oBaHUs TIOJIOBBIX KJIETOK Y JKUBOTHBIX. [loOBbIe
)Kesie3bl: CeMEeHHUKU M sUYHWKW. OOpa3oBaHue W pa3BUTHE TI0JIOBBIX K/IETOK — rameT
(cmepmaro3ou/i, siMIleKIeTKa) — criepMaTtoreHe3 u oBoreHe3. OcCOO0eHHOCTU CTPOEHUS
SWLIEK/IeTOK U criepMaTo30uzoB. OrtogoTBopenue. [lapreHoreHes.

VuauBuayanbHoe pa3BuTHe (OHTOTeHe3). DMOpHoHaIbHOe pa3Butre (ImMOpHoreHes).
OTarnbl SMOPHOHA/ILHOTO PAa3BUTHS Y TIO3BOHOUHBIX KUBOTHBIX: Ipo0/ieHNe, racTpy/isLus,
opraHorene3. [locTamOpuoHanbHOe pa3BuTHe. THIbI MOCTIMOPUOHANTBHOTO Pa3BUTHS:
npsiMoe, HernpsiMoe (JIMYMHOYHOe). BiusiHue cpesbl Ha pa3BUTHE OPraHv3MOB, (PaKTOPBI,
criocobHbIe BbI3bIBAaTh BPOXKAEHHbIE YDPO/CTBA.

Poct u pa3sButre pactenui. OHTOreHe3 LIBETKOBOTO pPaCTEHUs: CTPOEHUEe CEeMeHH,
CTaZiuy Pa3BUTUSL.

JleMoHCcTpanuu:

Tabmbl w  cxembl: «®OpMbI  pa3MHOKEHHSI  OpraHHM3MOB»,  «JIBOMHOe
OIVIOJOTBOPEHHE Y IIBETKOBBLIX pacTeHUl», «BereratuBHOe pa3MHO)KeHHEe pacTeHUI»,
«denenuve knetku H6akTepuii», «CTpoeHUe TOJOBBIX K/€TOK», «CTpOoeHHe XPOMOCOMBI»,
«Knerounbii 1k», «Permmkanus JHK», «Mwuto3», «Melio3», «[IpsmMoe u Herpsimoe
pa3Butue», «['ameroreHes y MIIEKONUTAKOIMX U UejioBeKa», «OCHOBHbIe CTaJuu
OHTOTreHe3a».



Ob6opyzaoBaHue: MUKPOCKOT, MUKpOIIperiapaTsl «CniepMaTo30U/ibl
MJIEKOITUTAOLLero», «AnLeKneTka MIeKonurarero», «Kapuoktes B KjieTkax Kopeuika
JyKa», MarHuTHas Mo/jie/b-armivkaius «[leneHve kietku», mozenb [JHK, Mopenb
MeTa(a3sHOU XPOMOCOMBI.

JIaGopaTopHbIe U MPAKTHYECKHEe PadoThI:

JlabopaTtopHasi pabora Ne 3. «HabsmomeHre MUTO3a B K/IeTKaX KOHUMKA KOpeIlKa
JIyKa Ha TOTOBBIX MUKpOIMperaparax».

JlaboparopHasi pabora Ne 4. «/I3yueHue CTPOEHUS IMOIOBLIX K/JETOK Ha T'OTOBBIX
MHUKpOIIperaparax».

Tema 6. Hac/ie,CTBeHHOCTHh U U3MEHYHBOCTb OPraHU3MOB.

IIpegmer v 3afauu reHeTUKW. VIcTopusi pa3BUTUS TeHETUKU. PoJib LIUTOJIOTUM U
9MOPHO/IOTHN B CTAaHOBJIEHWM TeHETHKW. BKJaJ, pOCCMMCKUX U 3apyOeKHBIX YUEHBIX B
pa3BuUTHE TeHeTUKHU. MeTobl TeHeTUKH (TUOpUA0IOTUUeCKH, ILUTOTeHeTHYeCKHM,
MOJIeKY/IIPHO-TeHeThYeckri). OCHOBHble TreHeTHYecKhe TOHATUs. ['eHeTHueckas
CHMMBOJIMKA, UCTIO/Ib3yeMasi B CXeMax CKpell[MBaHUH.

3aKOHOMEpPHOCTH Hac/leJOBaHUs IIPU3HAKOB, YyCTaHOB/IeHHble ['. MeHzenem.
MoHorubpugHOe CKpelijiBaHue. 3aKOH eAWHO000pa3us TuOpHOB TIepBOTO ITTOKOJIEHUS.
[IpaBuio momMuHMpOBaHUSA. 3aKOH pacllerieHUsl MPU3HaKoB. ['Uriore3a 4uCTOTHI ramer.
[TonHoe U HeroJIHOe JOMUHUPOBaHUE.

OurnbpugHoe CKpelvBaHWe. 3aKOH HEe3aBHCUMOIO Hac/ie[JOBaHUs TTPHU3HAKOB.
[luToreHeTUeCKWe  OCHOBBI  AWUTHOPUIHOTO  CKpellMBaHHA.  AHaIM3UpYloIlee
CKpelvMBaHue. VICrosb30BaHve aHa/lIW3UPYIOLEro CKpeIuBaHUs i  OIpeJe/eHus
reHOoTHITa 0COOHu.

CuerieHHOe Hac/iefiloBaHWe Tpu3HakKoB. Pabora T. MopraHa mo CrernyieHHOMY
Hac/leJOBaHWIO TeHOB. HapyllleHue clierieHrs TeHOB B pe3yJibTaTe KpOCCUHIOBepa.

XpOMOCOMHasi TeOpUs HacC/IeJCTBeHHOCTH. ['eHeTUUeCKre KapThl.

l'eneTtvka mnosa. XpoOMOCOMHOe ompejejieHWe Ti0j1a. AyTOCOMBI W  TI0JIOBbIe
XpOMOCOMBI. ['0oMOrameTHble U reTeporaMeTHble opraHv3Mbl. HaciegoBaHue NpU3HAKOB,
CLIETJIEHHBIX C MOJIOM.

N3meHurBOCTb. BUIbI U3MEHUMBOCTHU: HeHaC/Ie[CTBeHHAs W Hac/leACcTBeHHas. Pomb
cpeibl B HEHaC/JeJCTBEHHOW W3MEHUMBOCTH. XapaKTepuCTHKa MOAU(PUKALIMOHHON
M3MEHUYMBOCTU. BaprallMoHHBIN psifi M BapUaljMOHHasi KpuBasi. Hopma peakijuy npu3Haka.
KosvuecTBeHHble M KaueCTBEeHHbIe TIPU3HAKM M KX HoOpMma peakiuu. (CBouCTBa
MOJU(PUKALIMOHHON U3MEHUMBOCTH.

HacnenctBeHHasi, WM  TeHOTUNMYeCKas, W3MeHUMBOCTh. KomOuHaTHuBHast
HM3MEeHUYMBOCTb. Meli03 U IMOJI0BOM TIPOI[eCC — OCHOBA KOMOWHATMBHOW W3MEHUHBOCTH.
MyTaiMoHHass u3MeHUMBOCTh. Kiaccudukauys MyTaluii: TeHHble, XPOMOCOMHBbIE,
reHoMHble. Yactora W TpUYMHBI  MyTauui. MyTareHHble (akTopbl.  3aKoOH
rOMOJIOTMYECKHX PSIZIOB B Hac/ieCTBeHHOU uaMeHunBocTy H. V1. BaBusioga.



BHesiiepHasi Hac/1eICTBEHHOCTb U U3MEHUYMBOCTb.

I'enetuka uenoBeka. Kapuotun yenoBeka. OCHOBHbIE METO/bl T€HETUKU UesiOBeKa:
reHeasiorMuecKuii, OM3HEI[OBBIM, I[UTOTeHEeTUUeCKUM, OMOXUMUUYECKUN, MOJIeKY/ISIPHO-
reHeTrueckuii. CoBpeMeHHOe oripejie/ieHre TeHOTUMa: TTOJTHOTeHOMHOe CeKBeHUPOBAHUE,
reHOTUIIMpOBaHue, B TOM uyucie ¢ nomolgsto IIlIP-anammsa. HacencTBeHHbIe
3a00/1€BaHMsI ~ 4Ye/IOBeKa:  TeHHble  0Ooje3HW, 0Oone3sHM € HaAC/AeJCTBEHHOM
TIpe/IpacIioyioKeHHOCThIO, XPOMOCOMHBbIe 0Oosie3HH. ComaThueckue U TeHepaTHBHbIe
myTtaid. CTBOJIOBble K/IeTKWA. [IpUHIMIBI 370poBOro oOpas3a »KW3HU, AMArHOCTUKH,
NpodUIaKTUKA W JIeueHUs TeHeTWuyecKux  Oosie3Heil.  MeauKo-TeHeTHUYeCKoe
KOHCYJ/IbTUPOBaHWe. 3HaueHre MeJULMHCKOW TeHeTMKU B NpeAOTBpAlleHUH U JIeUeHUU
reHeTHYeCcKux 3a00/ieBaHMI YeslOBeKa.

JleMoHCcTpanuu:

[Toptpetsl: I'. Menpgens, T. Mopran, I'. ge ®Ppus, C. C. YerBepukos, H. B.
TumodeeB-PecoBckuii, H. . BaBusos.

Tabmuibl U cxeMbl: «MOHOTMOpU/IHOE CKpeIfMBaHWe U ero IUTOreHeTHuecKas
OCHOBa», «3aKOH pacllerieHuss U ero LUTOreHeTuYyecKass OCHOBa», «3aKOH UKCTOTHI
rameT», «JIurnbpuaHOe CKpeluBaHue», «LIUTo/OrMUecKre OCHOBBI JAUTHOPUIHOTO
CKpelluBaHus», «Meno3», «B3anumMoencTBUe ajlie/ibHbIX FeHOB», «['eHeTUUYecKue KapThbl
pacTeHul, >KUBOTHBIX U 4yesloBeKa», «['eHeTHKa moJia», «3aKOHOMEPHOCTU Hac/ie/J0BaHUS,
CLIEIVIEHHOT'O C T0JI0M», «KapuOoTHIIbI UejioBeKa U JKUBOTHBIX», «BHbl U3MEHUMBOCTH»,
«MoudukaliioHHasi H3MeHUHMBOCTb», «HacienoBaHue pe3syc-cdakTopa», «I'eHeTHKa
TPYII KPOBW», « MyTallMOHHAsi U3MEHUUBOCTb.

Ob6opyzaoBaHue: Mo/leU-anTIMKauu «MoHorubpuHoe CKpelliBaHKe»,
«HemnonHoe momuHMpOBaHue», «JurubpugHoe cKpeluBaHue», «[IlepeKpécT XxpoMocom»,
MUKDOCKOIT U MUKpornpenapar «/Ipo3oduia» (HopMma, myTaluu (OpMbl KPbLUIbEB U
OKpAacKu Tena), repbapuii «['0Opox 1oceBHO».

JIabopaTopHbIe U MpaKTUYeCcKHe paboThbl:

JlaboparopHass pabora Ne 5. «M3yueHue pe3y/JbTaTOB MOHOTUOPDUIHOTO U
AUTUOPUTHOTO CKpeIUBaHUs ¥ AP030(H/Ibl Ha TOTOBBIX MUKpPOIIperiapaTax».

JlabopaTopHass pabora Ne 6. «V3yueHue MoOAUGMUKAIMOHHOW W3MEHUHUBOCTH,
TOCTPOEeHUe BapHallMOHHOTO Psifia U BapUal[iOHHOW KPUBOW».

JlabopaTtopHass pabora Ne 7. «AHanmu3 MyTaluii y [po30duWibl Ha TOTOBBIX
MUKpOIIperiapaTax».

[TpakTrueckast pabora Ne 2. «CocTaBieHHe W aHa/Ii3 POIOC/IOBHBIX Ye/I0OBEKay.

Tema 7. Cestekuusi opraiuzMoB. OCHOBbI 0MOTEeXHO/IOTHH.

Cesiek1j¥isl KaK HayKa M IIpoLiecC. 3apoKJeHue CeleKLUU U JOMeCTHUKaLus. Y4JeHue
H. V. BaBwioBa 0 IieHTpaxX MPOUCXOXKAEHUS U MHOT000pa3usi Ky/JbTYPHBIX paCTeHH.
[leHTpBI NPOUCXOXKAEeHUS JOMAIIHUX KUBOTHBIX. COPT, IOPO/a, LITaMM.



CoBpeMeHHble MeTOAbI CejieKMU. MaccoBblli W WHAWBUAYaIbHbIM OTOOPHI B
CeJIeKLiMM  pacTeHMH M KMBOTHBIX. OrjeHKa 3KcTeppepa. biv3kopozcTBeHHOe
cKpelljvBaHre — MHOpuAMHT. Unctas munus. CKpelluBaHUe UYMCTHIX JUHUNA. ['eTeposuc,
wii rubpupHas cuia. HepojcTBeHHOe cKpelyBaHue — aytOpugudr. OTaanéHHast
rubpuausaius U eé ycriexyd. VICKyCCTBeHHBbI MyTareHe3 W TOJiyueHHe TOJUIIOW/IOB.
JlocTrKeHuUs CesleKLIMU paCTeHUM, J)KMBOTHBIX U MMKPOOPTraHU3MOB.

buoTrexHosiorus Kak oTpac/ib Npou3BOACTBa. ['eHHas WHXeHepus. JTarbl CO3JaHUsA
pekombuHanTHOM JJHK 1 TpaHCreHHbIX opraHrn3MoB. KietouHasi uHykeHepusi. KieTouHbie
KYJIbTYDBI. MUuKpOKI/I0Ha/IbLHOE pasMHOXXeHue pacTeHUM. Kiionvposanue
BBICOKOIIPOZYKTUBHBIX  CeJIbCKOXO3IMCTBeHHbIX  OpraHM3MOB.  OJKOJIOTMYeCKue U
sTrueckre mpobsemMbl. 'MO — reHeTUUeCKU MOAU(PULIMPOBAHHbBIE OPTaHK3MBbI.

HJeMmoHcTpanuu:

IToptpetsr: H. W. BaBusnos, Y. B. MuuypuH, I'. [I. Kaprieuenko, M. ®. 1BaHOB.

Tabuipl U cxembl: KapTa «LIeHTpbI IPOMCXO0XKAEeHUs 1 MHOT000pa3sust Ky/JIbTYPHBIX
pactenuii», «Ilopoabl [JOMalIHUX >KUBOTHBIX», «CoOpTa Ky/JIbTYPHBIX pPaCTeHUI»,
«OtnanéuHas rTubpuansanus», «PaboTel akageMrka M. @. ViBaHoBa», «[lomummonms»,
«O0OBbeKTl ~ OUOTEXHOJIOTUW», «KnerouHble  Ky/JbTypbl U KJ/IOHUpOBaHUe»,
«KoHCcTpyHrpoBaHue U repeHoC reHOB, XpOMOCOM».

Ob6opyaoBaHue: MyJ/sDKA TIJIOJOB U KOPHEIUIOZOB JUKUX (OPM U KYJIbTYPHBIX
COPTOB pacTeHui, repbapuii «CenbCKOX03SMCTBeHHBIE PAaCTeHUs».

JIaGopaTopHbIe U MPAKTHYECKHEe Pad0ThI:

OKCKypcust «OCHOBHBIE METO[bl U [JOCTW)KEHUs CeJIeKLIMM PaCTeHUW U JKUBOTHBIX
(Ha CeneKUMOHHYK CTaHLMIO, MJIEMEHHYI (epMy, COPTOMCIIBITATe/bHbIM Y4acTOK, B
TeIUTUUHOEe XO0351CTBO, Tab0paTOpHIO arpOyHUBEPCUTeTa UM HAYUHOTO LIEHTPa)».

11 KJIACC

Tema 1. JBo/IIOIJHOHHAA OMOJIOTHA.

[TpeanochUIKKM BO3HUKHOBEHUS SBOJIIOLMOHHOM TeOPUM. DBOJIIOLIMOHHASI TEOPUS U eé
MecTo B Ouosiorny. BivsiHye 3BO/IOIMOHHON TeOpHH Ha pa3BUTHE OWOJIOTHH U JIPYTHX
HayK.

CeugieTenncTBa 3Bo/OLMA. [lasieoHTONOrMUECKME: TT0CIe[0BaTe/TIbHOCTD TOSIBIIEHUS
BU/IOB B TMajleOHTOJIOTMYECKOM JIeTONUCH, TepexoHble (opMbl. buoreorpaduueckue:
CXOJCTBO U pasyinuue dayH U (iop MaTepUKOB U OCTPOBOB.

OMOpHO/IOTUYeCKHe: CXOACTBA W pa3iuuvs SMODMOHOB  DPa3HBIX  BUOB
TI03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYeCKHe: rOMOJIOTUYHBIE, aHaJ/IOTUYHbIe,
pyAWMeHTapHble  OpraHbl, aTaBU3MbL.  MOJIEKY/IAPHO-OMOXUMHUUECKHEe:  CXOJICTBO
MeXaHW3MOB HaC/Ie/ICTBEHHOCTA ¥ OCHOBHBIX MeTab0/IMUecKUX MyTel y BCeX OpraHUu3MOB.

OBostoLiMoHHas Teopus Y. [lapBuHa. IlpeArnocbliKM BOSHUKHOBEHUS [JapBUHU3MA.
[BWKyIMe CUIbl 3BOMIIOLIMKA BUJOB 1o [lapBuHY (K30BITOYHOE pa3MHOXKeHHe Tpu



OrpaHUYeHHOCTH PeCypCOB, Heorlpe/enéHHass U3MeHUMBOCTh, 6opb0a 3a CylljecTBOBaHHUe,
eCTeCTBEeHHBIN 0TOOp).

CunteTnueckas Teopus 3Botouu (CTI) 1 eé 0CHOBHBIE TIO/I0’KEHUSI.

MukposBostorust. [Tonynsiiys Kak eAuHULA BUIa U SBOJIIOLIUU.

[BrKyinye cubl (hakTopbl) SBOIOLMU BUOB B MpUpoe. MyTallMOHHBIM NPOLecc
M KOMOWHATHBHAsA W3MEeHUYMBOCTb. [1omy/siijoHHbBIe BOHBI U Apelid reHoB. W3onsiys u
MUTpalys.

EctecTBeHHbINM 0TOOp — Hampas/sitolui (hakTop 3Bomoruu. ®@opMbl eCTeCTBEHHOTO
orbopa.

[Tpucroco0/eHHOCTL ~ OPraHU3MOB  KakK  pe3y/ibTaT  3BOMOLMU.  [Ipumepbl
npucroco6ieHnid y opraHu3MoB. Apomopd03bl ¥ ANOAJANTaLUH.

Bupg v Bugoobpa3oBanue. Kpurtepuu Buzga. OcHOBHBIe (OPMBI BUI000pa30BaHUS:
reorpaguyeckoe, 3K0J0THYECKOe.

Makpo3BoJiroLus. Popmsbl 5BOJTFOLIVN: buneTnyeckas, [IBepreHTHas,
KOHBepreHTHasl, rapasesbHas. HeoOpaTuMOCTh SBOIOLUM.

[IpoucxoxzaeHre OT HecClleLMaJvM3UpOBaHHbIX TIpeakoB. [Iporpeccupytrorias
crielany3anys. AlanTUBHAs paJydaLiusl.

JleMoHCTpanuu:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapeun, B. O. KoBaneBckuii, K. M. Bap,
3. I'ekkenb, ®. Mrosuniep, A. H. CeBepLios.

Tabmurpl U cxembl: «Pa3BuTHe OpraHMyeckKoro Mupa Ha 3emie», «3apOfbIIu
TTO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «@Popmbl G0OprOBI 3a CyIIleCTBOBaHHE»,
«EctectBeHHbIi 0TOOpP», «MHOroo0Opasue COpPTOB pacTeHuii», «MHoroobpasue mopo/,
JKUBOTHBIX»,  «[lonmynmsaumn»,  «MyTallMOHHasg  WM3MEHUMBOCTb»,  «ApPOMOpP(O3bI»,
«Mmnoamanranmm», «OOIast gereHepanusi», «J/IBYDKYII[Me CHUJIbI 3BOIOLUN», «KapTa-
cxemMa wMapiipyta nmytemectBuss Y. [lapBuHa», «bopbba 3a  CylecTBOBaHUE»,
«[IpucnocobaeHHOCTh OpPraHU3MOB», «['eorpadmnueckoe BU/I000pa30oBaHue»,
«3JKOooruueckoe BUI000pa3oBaHue».

Ob6opynoBaHue: KOJUTEKIUS HAaCEKOMbIX C pa3MUHbIMM TUITAMUA OKpacKu, Habop
TJIOZIOB U CeMsiH, KoJieKiusi «[Ipumepbl 3alUTHBIX TPUCTIOCOOIeHUN Y >KUBOTHBIX»,
Mozeib «OCHOBHBIE HallpaBIeHUs 3BOIOLIUN», 00bEMHasi MoJienb «CTpoeHHe T0JIOBHOTO
MO3ra MO3BOHOUYHBIX».

buoreorpaduueckass kapra Mupa, KojieKiusi «®PopmMbl COXpaHHOCTU MCKOIIaeMbIX
JKMBOTHBIX M paCTeHWW», Mozenb ammuvkauus «[lepekpéct XpomMoCOM», BiIaXKHBIE
nperapaTtel  «Pa3BUTHE  HaCeKOMOro», «Pa3BuTWe  JIATYIIKA», MHKpOIIperiapaT
«po3oduna» (HopMma, MyTaLiuu (OpMbI KPbLIbEB U OKPACKU TeJia).

JIaGopaTopHbIe U MPAKTHYECKHEe Pad0ThI:

JlabopaTopHas pabota Ne 1. «CpaBHeHHe BHU/OB 110 MOPGhOIOTHUYeCKOMY KPUTEPHIO».



JlabopaTtopHass pabora Ne 2. «OmnmcaHue NpUCIIOCOO/IEHHOCTH OpraHusMa U eé
OTHOCHUTENIBHOTO XapaKTepa.

Tema 2. Bo3HMKHOBeHMe U pa3BUTHE )XU3HU Ha 3emJie.

[loHayuHble mpejCTaBAeHUSI O 3apOXKJEeHWW >KW3HU. HayuHble rurnore3sbl
BO3HUKHOBEHUSI KU3HU Ha 3emsie: abuoreHe3 W MaHCIIEpMUS. XUMUUecKas: BOJIIOLIUS.
AbBuoreHHbIli CUHTe3 OPraHUUeCKHX BelleCTB W3 HeOpraHUUeCKHUxX. JKCIepuMeHTa/IbHOe
MO/ITBEPK/jeHHe XMMHUUYeCKoW 3Bo/MoLMKU. HauasbHble 3Tarbl 0M0/I0THYecKO 3BOIOLUU.
I'urioreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp UM BO3HUKHOBEHHE
TIPOTOKJIETKU. [1epBbie K/IeTKU 1 UX 3BOJOLMS. POPMUPOBaHE OCHOBHBIX I'DYIII )KUBBIX
OpraHU3MOB.

Pa3Butue >u3Hu Ha 3emse mo spam U nepuogaMm. Katapxen. Apxelckas u
TIPOTEPO30iCcKasi 3pbl. [laseo30iickas 3pa U eé TepuoAbl: KeMOPHICKUM, OPAOBUKCKHM,
CUTYPUMCKWH, IEBOHCKWH, KAMEHHOYTOJTbHbIN, TTEPMCKHIA.

Me3030MCKast 5pa ¥ eé Mepuo/ibl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaitHo30licKasi 5pa U e€ mepuo/ibl: 1a/eoreHOBbIM, HEOTeHOBbIM, aHTPOIOT€HOBBIM.

XapakTepuCcTHKa K/IMMara W TeoJIOTUYeCKUX IpoueccoB. (OCHOBHbIE —3STaribl
9BOJIFOLIUM PAaCTUTENILHOTO U JKUBOTHOTO Mupa. ApomMopdo3bl y pacTeHUN U XKUBOTHBIX.
[TosiBieHWe, pacLBeT ¥ BbIMUpaHWe TPYTII )KUBbIX OPraHU3MOB.

Cuctema oOpraHMuecKoro Mupa KakK OTpa)keHuWe 3BOMIOLMUU. (OCHOBHbIE
CcUCTeMaTH4eCKue TPyNibl OpraHru3MOB.

OBOMIOLMs uesioBeKa. AHTPOIO/OrUsl Kak Hayka. Pa3BuTve TmpejCcTaBlIeHUM O
TIPOMCXOXX/IeHUH 4YesioBeKa. MeTozbl M3yuyeHUsi aHTpornoreHe3a. CXOACTBa U pa3/ivuust
yesioBeKa U )KMBOTHBIX. CUCTeMaTUUeCKOe MOJI0KeHVe YesloBeKa.

[OBwKymye cunbl ((pakropel) aHTporioreHe3a. HaciencTBeHHasi M3MeHUMBOCTb M
ecTecTBeHHbIM 0TOOp. OOIlecTBeHHbIM 00pa3 >KW3HW, W3TOTOBJIEHHWE OPYAWM TpYy/a,
MBILILJIEHWE, PeUb.

OCHOBHBIE CTaguM W BETBM SBOJIIOLMM UeOBeKa: aBCTpasonurekd, YenoBek
ymesnbld, YenoBeK MNpsAMOXOJALMM, YenoBeK HeaH[epTaJbCKui, YenoBeK pa3yMHBIM.
HaxofKy MCKOIIaeMbIX OCTaTKOB, BpeMsl CYI[eCTBOBaHMs, 00/acTb pacrpocTpaHeHws,
00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPY/IH.

YenoBeueckre packl. OcHOBHbIe Oosblliie pachkl: eBporieovHasi (eBpa3uiicKas),
Herpo-aBCTPa/IONHas  (3KBaTOpHa/bHasl), MOHIOJIOMAHAs (a3uaTCKO-aMepUKaHCKas).
YepThl TIPUCIIOCOO/IEHHOCTH  TpEeACTaBUTE/IeN  uesloBeUeCKUX pac K  YCJIOBUSM
cylectBoBaHus. EquHCTBO uenoBeyeckux pac. Kputuka pacusma.

JleMoHCcTpanuu:

[Toptpetsl: ®@. Peau, JI. ITactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmumet U cxembl: «Bo3HukHOBeHue ColHeuHOW cHCTeMbl», «Pa3BuTHe
OpraHU4ecKoro MHUpa», «PacturenbHas KJ/IeTKa», «KuBoTHas KJ/IeTKa»,
«[IpokapuoTvueckass KjaeTka», «CoBpeMeHHasi CHCTeMa OpraHWuecKoro Mupay»,



«CpaBHeHHe aHaTOMHYECKUX UepT CTPOeHHs uejloBeKa M ueoBeKOoOOpa3HbIX 006e3bsH»,
«OCHOBHBIE MeCTa I1a/IeOHTOJIOTUYECKUX HaxOOK IIPeJKOB COBPEMEHHOIO uejioBeKar,
«/peBHeume  mroau», «llpeBHue  yoau», «llepBble  COBpeMeHHble  JIFOAU»,
«UYesioBeyeckue pachbi».

Ob6opyznoBanue: myaspku «IIporcxokaeHre desioBeKa» (OFOCTbI aBCTpasIONMTEKa,
MUTeKaHTPOIa, HeaH/epTasiblla, KDOMaHbOHI[A), C/IeTIKA WA U300pa)keHus KaMeHHbIX
opyauii  TepBOOBITHOrO  uesioBeKa  (KaMHU-UOMIEpHI, py6uia, ckpebia),
reoxXpoHoJiorHUeckasi Tabsuila, KosuieKiusi «®PopMbl  COXPAaHHOCTA — MCKOTIaeMbIX
JKUBOTHBIX U PACTEHUI».

JIabopaTopHbIe H MPpaKTUYeCKHe PaboThbI:

[MpakTuueckass pabora Noe 1. «M3yueHue HCKOMaeMbIX OCTAaTKOB pacTeHUM W
JKUBOTHBIX B KOJIJIEKLIUSX».

OKCKypCHUsi «DBOOLUSI OPraHUUeCKOrO0 Mupa Ha 3emsie» (B eCTeCTBEHHO-HAayYHbIN
WK KpaeBeJueCKU My3eii).

Tema 3. OpraHu3mbl U OKpPY)Karollas cpeja.

OKOJIOTUSL KaK HayKa. 3ajaud Y pasfesbl 3KOJIOIMU. MeToabl 3KOI0rrMYecKux
WCCIeJOBaHUU. DKOJIOTUUEeCKOe MUPOBO33pPEeHNe COBPEMEHHOI0 Ue/l0BeKa.

Cpeabl 00MTaHWS OpraHW3MOB: BOJHas, Ha3eMHO-BO3AYyIIHas, I1O0YBeHHas,
BHYTpPHUOPraHU3MeHHasl.

OKkonornyeckde  (paktopbl.  Knaccugpukanmss — 5KOJIOTMUECKMX — (PAKTOPOB:
abuoTryeckue, OUOTUUECKHE U aHTPOTOTeHHbIe. [lelicTBUe 9KOMornyeckux (akTopoB Ha
OpraHv3MBl.

AbuoTrueckue (akTopbl: CBeT, TemrepaTypa, BIaXHOCTb. @DOTONepruogu3M.
[Mpucrniocobnenrsi OpraHM3MOB K AeWCTBUIO abuoThueckux (akTtopoB. buonornueckue
PUTMBL.

buoTtuueckue ¢akTopel. Buabl OHMOTHUECKHMX B3aUMOJAEUCTBUN: KOHKYpEHIUS,
XMUILHAYeCTBO, cMMOuo3 U ero ¢opmbl. [lapasuTtusm, Koomepanusi, MyTyaausMm,
KOMMeHCamu3M (KBapTUPaHCTBO, HaxieOHMUeCTBO). AMeHCalnu3M, HelTpanu3M. 3HaueHue
OMOTHUECKNX B3aMMOJIEMCTBUM /i1  CYIIeCTBOBAHUS OpPraHWU3MOB B TPUPOZAHBIX
coo0IIIeCcTBax.

OKo/IoruuecKrde XapakTepUCTUKU Tonysiuu. OCHOBHbIe TOKa3aTeau MOMyJIsLyu:
YUCJIEHHOCTh, MJIOTHOCTh, PO’KJAeMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauus. JruHaMuKa
YMCJIEHHOCTH TIOMY/ISILUY U €€ peryJisiLys.

JleMoHCTpanuu:

[Moptpetsi: A. 'ymbobaT, K. @. Pynbe, 3. 'ekkernb.

Tabmuupl u cxembl: Kapra «[IpupogHbie 30HBI 3emmn», «Cpefbl obUTaHUS
opranusmoB», «DoTtonepuogusm», «Ilonyasuum», «3aKOHOMEPHOCTU POCTa UMCIEHHOCTU
nonyJisiiyuy UHQY30puu-TyPenbku», «ITuieBsle Lemnm».

JIaGopaTopHbIe U MpaKTUYeCKHe padoThI:



JlabopaTopHast pabota Ne 3. «Mopdonoruueckrie 0co0eHHOCTH PAaCTEHHM U3 pa3HBIX
MeCT 0OUTaHusI».
JlaboparopHasi pabora Ne 4. «BiusHue cBeTa Ha POCT U pa3BUTHE YepeHKOB

KoJieyca».
[Tpaktrueckass pabora Ne 2. «IToACUéT IJIOTHOCTH IIOMYJ/SILUM Pa3HbIX BHUOB
pacTeHUm».
Tema 4. Coo01iecTBa ¥ 9K0/10rHUeCKHe CHCTEeMbI.
CoobrmiectBo  opraHu3moB — OuorieHo3. CTpyKTyphl OHOlleHO3a: BHOBas,

TIPOCTPaHCTBeHHasi, Tpoduueckas (ruieBasi). Bugsl-nomMuHanTel. CBsSI3u B OUo1[eHO3e.

OKosioruueckrie cucteMbl (3KocucteMbl). [ToHsTHe 06 3K0oCHCcTeMe U OHoreoiieHo3e.
@YyHKLIMOHA/IbHbIE KOMIIOHEHTbI 3KOCUCTEMBI: TPOAYLIEHTbl, KOHCYMEHTHI, peZyLIeHThbI.
KpyroBopor BelecTB U MOTOK 3HEPrUM B 3KocucTeMe. Tpodurueckre (MUILLEBbIe) YPOBHU
3KocucTeMbl. [IuieBbie 1jemu U ceTd. OCHOBHBIE TMOKa3aTeqd SKOCHUCTEMbI: OHMoMacca,
MIPOAYKLMSL. DKOJIOTHYeCKHe TTMpPaMHU/bl: TIPOYKI[MH, UNCTeHHOCTH, Onomacchl. CBOMCTBA
5KOCUCTEM: YCTOMUYMBOCTh, CAMOPETry/isiLus, pa3Butre. CyKueccus.

[IpupogHble 3KOCUCTEMBI. JKOCUCTEMBbI 03€p M peK. JKOCUCTeMa XBOWHOIO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOreHHbIe 3KOCHUCTEMBI. ATpO3KOCUCTEMBI. YpboskocucTeMsl.
Buonoruueckoe v X03siiiCTBEHHOE 3HaUeHUe arpo3KOCUCTeM U YPOOIKOCUCTEM.

buopasHooOpasve Kak (akTop  yCTOMUMBOCTA  3KocucteM. CoxpaHeHue
buonornueckoro pasHoobpasus Ha 3emiie.

Yuenne B. U. BepHazsckoro o 6uocdepe. I'paHuilbl, COCTaB U CTPYKTypa Orochepsl.
JKuBoe BeltlecTBO U ero ¢pyHkIuU. OcobeHHOCTH brocdepsl Kak r7100anbHONM 9KOCUCTEMBI.
TnHaMrueckoe paBHOBecHe U 0bpaTHasi CBsi3b B Orocdepe.

KpyroBopoThI BelllecTB ¥ OHMOreoXrMyUuecKre I[UK/IbI 3/ieMeHTOoB (yriepo/a, a3oTa).
3oHanbHOCTH Orocdhepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouocdepe 3emiu. AHTpOToreHHble H3MeHeHMsi B Ouocdepe.
['no6anbHbIe IKOOTHUUECKHe TPOOIeMBI.

CocyiriecTBoBaHUe TIPUPOABI U yesioBedecTBa. CoxpaHeHHe OMoOpa3HOOOpa3us Kak
OCHOBa ycTohumBocTH 6uocheprl. OCHOBa paLMOHANBLHOTO YTpaB/eHUs] TTPUPOJHBIMU
pecypcaMu U UX MCIoJib30BaHue. JJoCTiyKeHusi GUO0rUU U 0XpaHa MPUPO/BbI.

JleMoHCcTpanuu:

[Toptpetsr: A. [I)x. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmipl U cxeMmbl: «IIuieBsle 1iemi», «BHOILIEHO3: COCTaB U CTPYKTypa»,
«[TpupoHbie coobiijecTBa», «Llernu nuraHus», «KoMOrudeckas mupamuzia», «buocdepa
Y YeJIoBeK», «DKOCHCTeMa IIMPOKOJMCTBEHHOIO jeca», «OKOCHCTeMa XBOMHOIO Jieca»,
«buorieHo3 BoAoéMa», «ArpoleHo3», «I[IprMepHble aHTPOMOreHHble BO3JeWCTBHS Ha
TIpUPOAY», «BarkHeuIIe NCTOYHMKM 3arpsI3HeHUsT BO3JyXa U IPYHTOBBIX BOZ», «IlouBa —
BaKHeMIIIasi cocTaBstoiasi 6uochepb», «PakTopsl Jlerpajaiyy MouB», «[IapHUKOBbIT



3pdekT», «DaKTOphl PaJMOAKTUBHOTO 3arpsi3HeHHs Ouochepwl», «OOIas CTPyKTypa
buocdepsi», «PacrpoctpaHeHue >xu3Hu B Ouochepe», «O30HOBBIN 3KpaH Ouochepbi»,
«KpyroBopoT yriepoja B bruochepe», «kKpyroBopot a3oTa B IIPHUPO/E».

ObGopyznoBaHue:  MoOfe/b-alIUIMKalMsA ~ « TUMmuHble  OWOLIEHO3bI»,  repbapwuii
«PactuTenbHble  COOOIECTBa», KOJUIEKLMK «buorieHo3», «BpeauTenn BaskKHEHIIMX
CeJIbCKOXO03SIMCTBEHHBIX KY/IbTyp», Tepbapuyd W KOJUIEKLUMHA pacTeHUM W JKUBOTHBIX,
MIpUHA/JIe)Kallie K pasHbIM SKOJOTMUYeCKWM TpymraM ofHoro Buja, KpacHasi KHura
Poccuiickoii @esiepariuiu, 1300pakeHUs] OXpaHsIeMbIX BHUZIOB PaCTeHUN U )KUBOTHBIX.



IINTAHAPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 BOJIOT'NNA
HA BA30OBOM YPOBHE CPEOHEI'O OBIIEI'O ObPA3OBAHUA

Coryacio ®I'OC COO, ycTraHaBIMBarOTCA TPeOOBAHMS K pe3y/bTaTaM OCBOEHHS
oOydJaronuMHCs  TporpaMM  cpefiHero  oOmiero  oOpa3oBaHUs:  JIMUHOCTHBIM,
MeTarpeMeTHBIM M ITPeIMETHBIM.

JINMHHOCTHBIE PE3YJ/IbTATbI

B CTpyKType /IMYHOCTHBIX pe3y/JbTaTOB OCBOeHUs TipeaMeTa «bHoJioTHs»
BbIjleJieHbl C/le/lyIOlMe COCTaBJSIOIIMe: OCO3HaHWe O0yYaroIUMUCS POCCHUNCKON
IPaKJAHCKON WIEHTUYHOCTA — TOTOBHOCTU K CaMOPAa3BUTHIO, CAaMOCTOSITEIbHOCTU U
caMmooripe/ie/IeHHI0, Hajuuhe MOTHBALMM K 00yueHHIO OUOJIOTHH, 1iesieHarpaBeHHOe
pa3BUTHE BHYTPEHHUX yOeXJeHWil JIMYHOCTH Ha OCHOBe K/IIOUeBbIX IIeHHOCTeW U
WCTOPUYECKUX TPAJULMI pa3BUTUSI OHM0/I0THYECKOr0 3HaHUsI, TOTOBHOCTb U CITOCOOHOCTh
00yuaroluxcss pyKOBOJCTBOBAaTbCSI B CBOEH JeSTeIbHOCTU 1I€HHOCTHO-CMBIC/IOBBIMU
yCTaHOBKAMU, TPHUCYLIAMH cUcTeMe Ouosiornyeckoro oOpa3oBaHUs, HaIAuHe
9KO0JIOTUYECKOTO TIPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1[eId M CTPOUTH >KHW3HEHHbIe
TIJIaHBbI.

JINUHOCTHBIE pe3y/bTaThl OCBOeHHUs TipeiMeTra «bBHOMOTUSI» JIOCTUTAlOTCS B
eIMHCTBe yueOHOM 1 BOCIUTATeTbHOM AeSITe/TbHOCTHA B COOTBETCTBUH C TPAAULIMOHHBIMU
DPOCCUUCKAMH  COLIMOKY/bTYDHBIMH, WCTOPUYECKUMH W [yXOBHO-HPABCTBEHHBIMU
L[eHHOCTSIMM, TIPUHATBIMU B 00IllecTBe TMpaBWIaMM UM HOpMaMHu TIOBeIeHUs WU
CTII0COOCTBYIOT TIPOI[eCCaM CaMOTIO3HaHHs, CAMOBOCTIUTAHUS M CAMOPa3BUTHSI, Pa3BUTHS
BHYTPEeHHeU MO3UIMK JIMYHOCTH, MaTPUOTU3MA, YBa)KeHUs] K 3aKOHY W MPaBOIOPSIKY,
Yye/iOBeKy TpyJa U CTapiieMy TIOKOJIeHWIO, B3aMMHOIO yBa)kKeHHUs, Oepe>KHOTo
OTHOILIEHHSI K KY/JIbTYPHOMY Hac/eJui0 U TPauLUsIM MHOTOHALIMOHA/JbHOTO Hapo/a
Poccuiickoli @esepaliyu, IpUpO/ie U OKpPY»Karollel cpee.

JINUHOCTHBIE pe3y/bTaThl OCBOEHHs yueOHOro mpeameTa «BHOOTHS» [[OJHKHBI
OTpakaTb  TOTOBHOCTb M  CIOCOOHOCTH  OOyYarOIUXCS ~ PYKOBOCTBOBAThCS
chopMHUpPOBAaHHOW BHYTpeHHeW T03Ul[Meld JIMUHOCTU, CHUCTeMOW  I1[eHHOCTHBIX
OpHEeHTALW, TIO3UTUBHBIX BHYTPEHHUX yOeXKIeHU, COOTBETCTBYIOIUX TPaJHUI[MOHHBIM
I[EHHOCTSIM POCCUMCKOro 0OIllecTBa, pacliMpeHre >XU3HEHHOrO OIbiTa W  OIbiTa
JesiTeIbHOCTU B TIPOL[eCCe peasii3allid OCHOBHBIX HarpaB/eHWM BOCTIMTATeTbHOU
JesiTeJIbHOCTU, B TOM YHMCJIe B YaCTH:

1) rpa)xaHCKOT'0 BOCTIMTAHUS:

chOpMHPOBAHHOCTh T'PAKAAHCKONW TIO3WIMM O00OydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCHHCKOTO 00IIleCcTBa;

0CO3HaHWe CBOUX KOHCTUTYLIMOHHBIX TpaB M 0053aHHOCTeN, yBa)keHHe 3aKOHa U
TIPaBOTMOPSI/IKA;



TOTOBHOCTb K COBMECTHOW TBOPUYECKOW [1eTeTbHOCTH TIPU CO3/laHWK y4ueOHBIX
TIPOEKTOB, pellleHHH y4eOHBIX U T03HABaTe/bHBIX 3a/iau, BLITIOJHEHUM OMOI0rHUeCcKUX
5KCIIePUMEHTOB;

CTIOCOOHOCTE OTIpeie/IiTh COOCTBEHHYIO TO3WIMIO TI0 OTHOIIEHWIO K SIBJIEHUSIM
COBpeMEeHHOU JKU3HU U 00BSICHSTD eé;

yMeHUe YUuuTbiBaTb B CBOMX [JeUCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOI'O
B3aUMO/IEUCTBUSL JIIOZIe C pasHbIMU YOeXIeHUsIMH, KY/JbTYPHBIMM 1IeHHOCTSMU U
COLIMa/TbHBIM TI0JI0’KEHUEM;

TOTOBHOCTb K COTPYAHUUYECTBY B TMPOIleCCe COBMECTHOTO BBLITIOJTHEHHS YueOHBIX,
M03HaBaTe/IbHbIX U KCC/IeJOBAaTe/IbCKUX 3a/jay, YBaKUTEJIbHOTO OTHOLLIEHWUS K MHEHHIO
OMIOHEHTOB TIPU 00CY>K/IeHUH CITIOPHBIX BOTIPOCOB OMOIOTHUYECKOT0 CO/lepyKaHuS;

TOTOBHOCTh K T'yMaHWUTApHOM Y BOJIOHTEPCKOM JesiTe/IbHOCTH;

2) NaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTb POCCHUMCKOM TPa)KJaHCKOM WAEHTUUYHOCTH, MaTPUOTU3Ma,
yBa)KEHUs] K CBOeMY HapoAy, UyYBCTBA OTBETCTBEHHOCTHU Tepej, PoAuHOM, rOPAOCTU 3a
CBOM Kpau, CBOW PoauHy, CBOM $3bIK W KyJbTypy, IIPOLIJIOE W HACTOSIIee
MHOT'OHALIMOHAIBHOTO Hapoza Poccuy;

LICHHOCTHOE OTHOLIEeHWe K MPUPOJHOMY HAC/IeJUI0 W TaMSITHUKAM [PUPOJbI,
JlocTKeHUsIM Poccru B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTHUSIX, TPY/IE;

CTIOCOOHOCTh OlIeHWBATh BKJIAJ] POCCMMCKUX YUEHBIX B CTAHOB/IEHHE U Pa3BUTHE
buonoruu, MOHUMAaHUS 3HaueHUsi OMOJIOTHH B TO3HAHWW 3aKOHOB TIPUPO/IbI, B >KU3HU
ye/ioBeKa ¥ COBpEMEHHOI0 00I1[eCTBa;

ujeiiHasi yOeXXIEHHOCTb, TOTOBHOCTb K CHAy)KeHHIO U 3amure OTeuecTBa,
OTBETCTBEHHOCTb 3a ero CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHKeE IyXOBHBIX LIEHHOCTeW POCCUMCKOT0 HapO/a;

c(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 TTOBe/IeHUS;

CTIOCOOHOCThL  OL[€EHWBAThb CHUTYal[dl0 ¥ TIPUHMMAThb OCO3HAaHHBIE —peIleHus,
OPUEHTUPYSCh Ha MOPa/IbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHKe JIMYHOT0 BKJ/a/ja B TIOCTPOeHHe YCTOMUMBOTO OyayIiiero;

OTBETCTBEHHOE OTHOIIIEHHe K CBOUM PpOAUTE/SIM, CO3/[JaHUI0 CEeMbW Ha OCHOBE
OCO3HAHHOT'O TIPUHATUS LIEHHOCTEM CEeMEeMHOM >KU3HHW B COOTBETCTBHUU C TpajULIASIMHU
HapozoB Poccuuy;

4) 3CTeTU4eCKOro BOCIIUTAHMSA:

3CTeTUUeCKOe OTHOIIleHWe K MHpY, BK/IIOYas 3CTeTHKy ObiTa, HAayyHOro U
TEeXHUYECKOTO TBOPUECTBA, CTIIOPTa, TPYZa, 00I[eCTBeHHBIX OTHOIIIEHHH;

MOHMMAaHWe S5MOLMOHA/TbHOTO BO3€MCTBUS )KUBOM TIPUPO/IbI U €6 1[eHHOCTH;

FOTOBHOCTb K CaMOBBID&)KEHHIO B pa3HbIX BHUJAX MCKYCCTBa, CTpeMJ/IeHHe
TMPOSIB/IATh KaueCTBa TBOPUECKOU JIMUHOCTY;



5) ¢usnueckoro BocnuTaHHs, (OPMHUPOBAHUA KYJbTYPbl 3[40POBbA H
IMOIMOHA/ILHOTO 0/1aromo/Tyuns:

TOHMMaHWe W peasu3alivs 370pOoBoro U Oe3oriacHoro obpasa »KHU3HU (3710pOBOe
MUTaHWe, COOJO/leHe TUTHMeHWYeCKUuX IMpaBUI W HOPM, COa/laHCHPOBAHHBIM DPEKUM
3aHATUN U OTAbIXa, peryyspHas ¢u3nyeckasi akTHBHOCTh), OepeXXHOro, OTBEeTCTBEHHOTO
U KOMIIETeHTHOTO OTHOIIeHHs K COOCTBEHHOMY (U3WUeCKOMYy U TICUXHYeCKOMY
3/I0pPOBbIO;

MMOHWMaHWe 1[eHHOCTH TIPaBWI WHAWBHUAYaJbHOTO W KOJIIEKTUBHOTO 6e30racHOro
TOBe/IeHUs1 B CUTYaLUsIX, YTPOXKAIOIIUX 3/J0POBbIO U YKU3HU JTO/Iel;

OCO3HaHWe TIOC/Ie/[CTBUNA U HeNpUATHS BpeJHBIX TMpHUBbIUeK (yroTpebsieHus
aJIKOT 0J151, HAPKOTHKOB, KYPEeHUs);

6) TPy/10BOI0 BOCTIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HaHHe [JeHHOCTH MacTepPCTBa, TPYA0/r00ue;

FOTOBHOCTb K AKTMBHOW [eATeJIbHOCTU TEXHOJIOTUUeCKOM U  COLMAaIbHOU
HarpaB/IeHHOCTH, CIOCOOHOCTb WHUI[MHMPOBAaTh, II/IAHUPOBAaTb W CAMOCTOSITETBHO
BBITIOJIHSATh TaKyH0 /IeSITe/IbHOCTb;

VMHTepeC K pa3iuuyHbiM cdepam MpodecCcuoHalbHOW [IeITe/IbHOCTH, yMeHue
COBepIIIaTh OCO3HAHHBIM BLIOOP Oyaylei rmpodeccuy W peann30BbIBaTh COOCTBEHHBIE
JKH3HEeHHbIe TI/IaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa3oBaHHI0 U caMOOOpa30BaHUIO Ha TPOTSHKEHUN
BCeH >KU3HU;

7) 3K0/I0rU4eCKOro BOCIIUTAHUA:

9KOJIOTMYECKH 1iejiecoo0pa3Hoe OTHOIIIeHHe K TPUPO/ie KaK UCTOYHUKY JKHU3HM Ha
3emMsie, OCHOBe eé CyIlleCTBOBaHUS;

TOBBIIIIEHWEe  YPOBHS  KOJIOTUYECKOW  KYyJ/bTyphl: TIpUOOpeTeHWe  OIlbITa
TJIAHUPOBAHUS TIOCTYIIKOB U OLIEHKM WX BO3MOXXHBIX TIOC/IEJCTBUM [/l OKPY’Karollen
Cpejibl;

oco3HaHue 17100a7bHOTr0 XapaKTepa 3K0JI0rMueCcKUX Ipob/ieM U IMyTel UX pellieHus;

CTIOCOOHOCTh HMCII0J/Ib30BaTh ITpHOOpeTaemMble MpU W3ydYeHUU OUONOrHUH 3HAHUS U
yMeHUsI TIpU pellieHuu MnpobjieM, CBA3aHHBIX C palMOHATbHBIM TTPUPO/IOTIO/IHE30BaHUEM
(cobntomenrie mTpaBWI TIOBeJleHHs B TpUpOJie, HarpaBAeHHBIX Ha COXpaHeHHe
PaBHOBeCHsI B SKOCHUCTEMaX, OXpaHy BH/IOB, SKocHCTeM, 6rocdeph);

aKTMBHOE HeNpUsITUe [eUCTBUM, TPUHOCAIIMX BpeJ OKpY>Karolller MNPUPOJIHOU
cpelie, yMeHHe TIPOTHO3MPOBaTh HeO/aronpusTHbIe JKOJIOTHYECKHe TI0C/IeICTBUS
rpeArpuHUMaeMbIX [eCTBUM U MIPe0TBpalllaTh UX;

Ha/iMuuie pa3BUTOr0 3KOJIOTUUECKOT'0 MbIIIJIEHNs], SKOJIOTHUECKOM KY/IbTYPbl, OMbITA
JlesiTeTbHOCTU 3KOJIOTUYECKOM HarpaB/ieHHOCTH, YMeHHsi DPYKOBO/ICTBOBAaTbCSI WMU B
M03HaBaTe/IbHOM, KOMMYHUKAaTUBHOU U COLIMA/IbHOM TMPaKTHUKe, TOTOBHOCTU K yYaCTUIO B
MPaKTUYeCKOU J1esiTeJIbHOCTH SKOJIOTMYeCKOM HarpaB/ieHHOCTH;



8) HeHHOCTH HAayYHOT'0 MO3HAHUA:

chopMHPOBaHHOCTh MUPOBO33DEHMUs], COOTBETCTBYIOILIEI'0 COBPEMEHHOMY YPOBHIO
pa3sBUTUS HAyKUM U OOII[eCTBEHHOW TIPAKTHUKW, OCHOBAHHOTO Ha Juajore KyJbTyp,
CTIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MeCTa B MOJIUKY/IbTYPHOM MUDE;

COBepIIIeHCTBOBaHHE $I3bIKOBOM M UWTaTe/NIbCKOW KY/JbTYPhl KaK CpeJCcTBa
B3aMMO/IENCTBUS MEXXIY JIOABMU U TTI0O3HAHUST MUPa;

MOHMMaHue creluuku OWOoJOTMM KaK HayKd, OCO3HaHUSI e& PpOoau B
dbopMHpOBaHUM  palMOHA/LHOTO HAYYHOTO MBIIIIEHHs], CO3/JaHUM  11eJIOCTHOT'O
ripe/icTaB/IeHUst 00 OKpYsKaloll[eM MUpe KakK O e[MHCTBe TIPUPO/IbI, Ye/IOBeKa U 00I1leCTBa,
B TI03HaHWW TPUPOAHBIX 3aKOHOMEPHOCTe U pellleHuH TIpobsieM CcOXpaHeHUs
TIPUPO/IHOTO paBHOBECHS;

yOeXXTEHHOCTL B 3HAUMMOCTA OHOJIOTUM [jII COBPEMEHHOW IMBW/IM3AllUU:
obecrieueHrsi HOBOTO YPOBHS pa3BUTUsA MeJUWIWHBI, CO3/laHHEe TIePCIIeKTUBHBIX
OMOTeXHOJIOTUM, CIOCOOHBIX pelllaTh pecypcHble TPo0/eMbl pa3BUTHS UeI0BEUECTBa,
MOMCKa IyTel BbIXOJa M3 I100anbHBIX 3KOJOTHYECKUX IIpobneM u obecrieueHus
repexo/ila K yCTOWUMBOMY Pa3BUTUIO, pallMOHATBLHOMY WCIIO/b30BaHUIO TPUPOAHBIX
pecypcoB 1 (OpMHUPOBaHHIO HOBBIX CTAH/[aPTOB >KU3HHU;

3aMHTEPeCOBAaHHOCTb B TOJIyUeHHH OMOJOrMUeCKUX 3HAHWM B Lie/isIX MOBBIILIEHUS
oOrmieli Ky/JbTyphl, eCTeCTBEHHO-HayYHOM TPaMOTHOCTHM, KaK COCTaBHOW uacTu
(GYHKI[MOHATBHOW TPaMOTHOCTH  oOydJaromuxcsi, (opMupyemModi mMpyd  HM3yueHUH
01oJI0rNY;

MOHUMaHWe CYIIHOCTU MeTO/IOB TI03HAHMs, WCIOb3yeMbIX B eCTeCTBEHHBIX
HayKax, CIIOCOOHOCTH HCII0/Ib30BaTh TOJydyaeMble 3HAHUS [l aHa/liu3a U 00BsICHEHUS
SIBJIEHUM OKPY>KaloIl[ero Mypa M MNPOUCXOJAIIUX B HEM H3MeHeHWM, yMeHUe JefaTh
000CHOBaHHBIe 3aK/IFOUEHWsS Ha OCHOBE HayUHBIX (DaKTOB U MMEIUXCS AAHHBIX C
1[e/TbI0 TIOSTyUeHUsI JOCTOBEPHBIX BBIBOZIOB;

CMOCOOHOCTh CaMOCTOSTE/TLHO MCII0/Ib30BaTh OMOJIOTUUeCKUe 3HAHUS [IJIs1 pellieHUst
1po0JieM B PeasibHbIX XKU3HEHHBIX CUTYaIUSIX;

OCO3HaHWe I[eHHOCTH Hay4HOM [ieATebHOCTH, TOTOBHOCTb OCYIIECTBJISATh
TIPOEKTHYO M UCC/IefloBaTeIbCKYH0 /leATeTbHOCTh MHAWBU/Iya/IbHO U B TPYIITIE;

TOTOBHOCTh Y CTTIOCOOHOCTH K HeTIpepbIBHOMY 00pa30BaHKI0 U cCaM000pa30BaHMIO, K
AaKTUBHOMY TIOJyU€HHIO HOBBIX 3HAHWU IO OMOJIOTHH B COOTBETCTBUU C >KW3HEHHBIMH
MOTPeOHOCTSMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTanpeiMeTHble pe3y/lbTaTbl OCBOEHHS yueOHOro TipeaMera «buosorys»
BK/IIOUAIOT:  3HauuWMble yid  (OPMUPOBAaHWS ~ MHWPOBO33DEHHMS  OOyUaroIuxcs
MEX/IUCIUTUIMHADHBIE  (MeXKIIpeJIMeTHbIe) OOIleHayuHble TIOHSITHS, OTpa’karolljue
1[eJIOCTHOCTb HAYYHOU KapTHMHBI MHpa U Crielu(UKy MeTO/I0B MO3HAHUsI, UCII0Ib3yeMbIX



B eCTeCTBEHHBIX HayKax (BeIeCTBO, SHeprus, sBJeHue, MpOoLecC, CACTeMa, Hay4YHbIN
(akT, TpUHLMII, TUMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOopus, MCC/e/l0BaHue,
HabmozieHne, U3MepeHue, SKCIIepUMeHT U AIpyTuX), YHUBepCcabHble yueOHbIe ZeNCTBUS

(rTo3HaBaTesbHbIE, KOMMYHUKaTUBHBIE, PEryJIATUBHEIE), obecrieunBaroIie
dbopmupoBaHre  (QYHKIIMOHA/JILHOM T'PaMOTHOCTH U COL[MAJILHOW  KOMIIETEHI[UU
obyyJarormxcs, CTIOCOOHOCTD oOyyJaroImxcs WICTI0/Tb30BaTh OCBOEHHbIe

MEX/IUCLUIUIMHADHbIe, MHMPOBO33peHUeCKWe 3HaHWs W YyHUBepcasbHble YyuyeOHbIe
[leMiCTBYA B MO3HAaBaTeIbHOW U COLIMAIbHOW MPAKTHKe.

MertarnpeaMeTHble  pe3y/JbTaThl OCBOEHUWsS TIPOTpaMMbI  CpefHero  oOIiero
o0Opa3oBaHUs [JOJKHBI OTPaXKaTh:

OBJlafileHHe YHUBEPCA/IbHBIMHU Y4eOHBIMU M03HAaBaTe/IbHBIMHU JeCTBUAMM:

1) 6a3oBble JT0orMUeCKUe JeHCTBHA:

CaMOCTOSITe/TbHO (POPMYJIUPOBaTh M aKTyalW3upOBaTh MpobeMy, pacCMaTpUBaTh
€€ BCeCTOPOHHE;

VICII0/Ib30BaTh MPU OCBOEHUU 3HAHUM MPUEMBI JIOTUUYECKOTO MBIIIEHUs (aHa/I13a,
CUHTe3a, CpaBHeHUsI, Kinaccudukaimu, 060011eHrs ), paCKpbIBaTh CMBICT OHMOJIOTHUeCKUX
MOHATUHN (BBIAEIATh WX XapaKTepHble TIPU3HAKW, YCTaHAB/IMBaTh CBSI3U C JIPYTUMU
TIOHATUSIMU);

onpejensThb Leau JesTebHOCTH, 3aJjaBasi MapaMeTpbl U KDUTEPUU UX JOCTHXKEHHUS,
COOTHOCHTB Pe3yJIbTaThl 1eATeIbHOCTH C IO0CTaBJIeHHBIMU LIeJISIMH;

HCTI0/Tb30BaTh OMO/IOTHYecKHe MOHSATHUS Jis 00bsicHeHNs (DAaKTOB U sIBJIEHUH XKUBOU
TIPUPO/bL;

CTPOUTh JIOTUYECKHE PacCyKJeHusl (MHAYKTUBHbIE, [eJyKTHUBHbIE, [0 aHa/0THH),
BBISIBJIATb  3aKOHOMEPDHOCTM U TNPOTHMBOPeEUrss B pacCMaTpPUBAEMbIX  SBJIEHUSX,
(hopMyIMpOBaTh BBIBO/IbI U 3aK/TFOUEHUS;

TPUMEHSITb CXEMHO-MO/le/lbHble CpeACTBa [Jisi TpeJCTaB/eHusl CYLeCTBEHHBIX
CBsi3eil U OTHOLLEHUM B M3ydyaeMbIX OHO/IOTHUYECKUX 00beKTaX, a TakKe MPOTUBOPeUMid
PasHOro po/ja, BbISBJIEHHBIX B Pa3/IMYHbIX UH(POPMALIMOHHBIX NCTOYHUKAX;

pa3pabaTeiBaTh TIUIaH pellleHus TpoOseMbl C YYETOM aHalIu3a HMEROIUXCS
MaTepUa/ibHbIX U HeMaTepra/bHbIX PECYPCOB;

BHOCHUTb KODPEKTUBBI B [€SITeJIbHOCTb, OLIEHUBaTb COOTBETCTBHUE De3yJ/bTaTOB
L[e/15IM, OLIeHWBaTh PUCKU MOCJ/Ie[JCTBUH JeSITelIbHOCTH;

KOODAWHUPOBAaTh M BBIMOMHATh paboTy B yC/IOBUSIX peasbHOTO, BUPTYalbHOTO U
KOMOWHMPOBAHHOT'O B3aUMO/IeNCTBYS;

pa3BHBaTh KpeaTUBHOE MbILLIJIEHUe TIPU pellieHHH XKU3HEeHHbIX Mpo0/ieM.

2) 0a3oBbBIe UCC/IE0BATEIbCKHE IeHCTBHUS:

B/afleTb HaBblIKaMH yueOHO-UCCeI0BaTeIbCKOM W TIPOEKTHOU JiesiTe/IbHOCTH,

HaBbIKaMU pa3peliieHus mpobsieM, CrioCOOHOCTBIO Y TOTOBHOCTBIO K CAMOCTOSITE/TEHOMY



MOUCKY METOZOB pellleHusl MpaKTUUeCKUX 3afiay, NMPUMEHEHUI0 DPa3/IMUHbIX MeTO/I0B
TO3HAaHUS;

HCII0/Tb30BaTh pa3/inuHble BU/IbI JesiTeTbHOCTU TI0 TI0/TyYeHUI0 HOBOT'O 3HaHUSI, ero
VHTepIIpeTalyy, Mpeobpa3oBaHUIO W MPUMEHEHHIO B YUeOHBIX CUTYaI[UsiX, B TOM UUCJ/Ie
TIPU CO3/JaHUM YUeOHBIX U COI[Ma/IbHBIX TTPOEKTOB,;

(bopMHpOBaTh Hay4HbIM TUI MBbIILIEHUS, B/aJleTh HAyUHOM TepPMHUHOJIOTHEN,
K/TFOUEBBIMU TIOHSITUSIMUA U METO/IaMU;

CTaBUTh U (POPMYTMPOBaTh COOCTBEHHBIE 3aJjaui B 00pa30BaTe/IbHOM /leaTeTbHOCTH
Y )KU3HEHHBIX CUTYyalUsIX;

BBISIBJISITb IPUUYMHHO-C/IE[ICTBEHHBIE CBSI3U U aKTya/IM3UPOBaTh 3a/iauy, BbIJBUraTh
TUIOTe3y eé pellleHUs], HaXO/IUTb apryMEeHTHI /ISl ZloKa3aTebCTBa CBOMX YTBEPXKAEeHUM,
3a/laBaTh [apaMeTphbl U KDUTEPUU pellleHus;

aHa/M3MpOBaTh MOJyUeHHble B XOZie pellleHusi 3aJaud pe3y/bTaTbl, KPUTUUYECKU
OLIeHUBaThb UX JJOCTOBEPHOCTh, IPOrHO3MPOBAaTh U3MEHEHHE B HOBbIX YCIOBUSIX;

JlaBaTh OI[eHKY HOBBIM CUTYaI[WsIM, OI|eHUBATh TIPUOOPETEHHBIN OIIBIT;

OCYILIeCTBJISATh 1jeJieHarpaB/IeHHbIN TTOUCK TepeHoca CPefiCTB U CrIocoO0B AelCTBUs
B MpodeCccruoHaNibHYI0 Cpefy;

yMeTb T[1epeHOCHTh 3HaHUSI B TI03HABaTeJIbHYI0 M TPAaKTUUeCKyr o0sacTu
JKU3He/lesITe/IbHOCTH;

yMeTb UHTeTPHUPOBaTh 3HAHUS U3 PA3HBIX MPeMETHBIX 00/1acTel;

BbIZIBUraTh HOBBIE WIeU, TIpe/ijlaraTb OPUrMHa/IbHbIe MOAX0/bl U PellieH!s], CTaBUTh
rpo6sieMbl U 3a/lau, 0Ty CKarol[1e aibTepHAaTHBHbIE PellleHusl.

3) pabora c uadopmanueii:

OPHEHTHPOBAThCS B PAa3/IMUHBIX MCTOYHWKAX HHGMOpMaly (TekcTe yueOGHOTO
1ocoOusi, HayYyHO-TIOMY/ISIPHOM MTepaType, OMOIOrHyecKUX C/I0OBapsX U CIPaBOYHUKAX,
KOMITbIOTEePHBIX 0a3ax faHHbIX, B VIHTepHeTe), aHaIM3upOBaTh MHGOPMALMIO PA3TUUHBIX
BUJIOB U ¢oOpM TMpe/CTaB/leHUs], KPUTUUECKU OlleHWBaTh €& JIOCTOBEPHOCTb U
HeTpOTUBOPEUUBOCTh;

(dhopMyMpoBaTh 3arpochl ¥ TIPUMEHATh Pa3/InyHbIe METO/bl TIPY TIOUCKe U oTOope
buronornueckoi nHbOpMaIMK, HeOOXOAMUMOM /1711 BBITIOJTHEeHUS yueOHbIX 3a/1au;

rnpuobpeTaTh  OMBIT  MCIOJBb30BaHUS  HMH(OPMaIOHHO-KOMMYHUKATHUBHBIX
TeXHOJIOTUM, COBEPIIEHCTBOBAaTh KYJ/bTYPYy aKTUBHOTO UCIIO/Ib30BaHUSI Pa3/TMUHbIX
TOMCKOBBIX CUCTEM;

CaMOCTOSITe/IbHO BbIOMpATh ONTUMAaIbHYIO (hOpMy TMpeAcTaB/ieHus: OUOI0ruuecKoin
vH(popMaLyu (cxembl, TpadvKy, AUarpaMmbl, TaOIULIbI, PUCYHKHU U JpyToe);

WCTI0/Tb30BaTh HAayUHBIA SI3bIK B KaueCTBe CPeJCTBa Mpu paboTe ¢ OMOMOrHMUeCcKoi
vH(dopMaleli: NpUMeHsTh XUMUYecKue, (uU3Uueckue W MaTeMaTHyecKrhe 3Haku U
CUMBOJIBI, (hopMyJibl, abOpeBUaTypy, HOMEHK/IaTypy, UCTIOb30BaTh U TIPeobpa3oBbIBaTh
3HaKOBO-CHMBOJIMUECKHEe CPe/ICTBa Har/IsiTHOCTY;



B/IafleTb HaBbIKAMHU paCIiO3HaBaHUSI W 3allUThl MH(OpPMAaIH, WHGOOPMAaIMOHHON
6e301acHOCTH JIMYHOCTH.

OBJ/1a/ileHHe YHUBEPCA/TbHBIMH KOMMYHUKAaTHBHBIMU AeHCTBUSIMM:

1) o0mmieHue:

OCYIIIeCTBJISITh KOMMYHHMKAI[MM BO Bcex cdepax >KW3HU, aKTMBHO y4acTBOBaTh B
[ajiore Win JUCKYCCUM TI0 CYI[eCTBY 00CyKZaemMol TeMbl (YyMeHHe 3a/ilaBaTb BOMPOCHI,
BBICKA3bIBaTh CY)X/I€HHsI OTHOCUTEJIbHO BBITIOJTHEHUS TIpe/ijlaraeMoil 3a/lauk, yUUThIBaTh
VHTEepeChl U COTJIaCOBAaHHOCTD MO3ULMI APYTHUX YYaCTHUKOB [Maiora Wil JUCKYCCUN);

pacrio3HaBaTh HeBepbabHBIE Cpe/ICTBa OOIIeHNs, TOHUMAaTh 3HaueHWe COIa/IbHBIX
3HAKOB, IMPEeANOCHIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYyal[di, yMeTb CMSryaTh
KOH(WIMKTBI ¥ BECTU TIePeTrOBOPbI;

BM3/IeTh Ppa3/IMUHBIMU CrIoco6aMy OOIeHUsT U B3aUMO/IEHCTBUS, TIOHUMATb
HaMepeHUsl APYTUX JIOfield, TIPOSIB/ISTh YBa)XKUTeTbHOe OTHOIlIeHHe K cobecelHMKY U B
KOppeKTHOU popMe (hopMy/IMpOBaTh CBOU BO3paKeHUS;

Pa3BEPHYTO U JIOTUYHO M3/laraTh CBOIO TOUKY 3PEHHSsI C UCI0/Ib30BaHHEM $13bIKOBBIX
CpeJiCTB.

2) coBMeCTHasi IeiTe/TbHOCTh:

MOHUMATb U UCII0/Ib30BaTh MpernMyIileCTBa KOMaHAHOW U UHAUBUAYaIbHOW paboThl
TIpU pellieHrMy 6uosoruueckoit mpobsembl, 000CHOBLIBaTh HEOOXOAUMOCTh MPUMEeHeHUsT
TPYIIOBBIX (JOPM B3aUMO/IeHICTBUS TIPU pellieHny yuebHOM 3ajauu;

BLIOMpATh TEMATUKY U MEeTOZbl COBMECTHBIX /IeHCTBUM C yUETOM OOIINX WHTEPECOB
Y BO3MO>KHOCTel Ka)KZI0ro ujieHa KOJIJIeKTHBA;

MPUHUMATh L|e/Ii COBMECTHOM JesiTeJIbHOCTH, OPraHW30BbIBaTh U KOOP/WHHMPOBAThH
JIeNCTBUS TI0 e€ NOCTW)KEHHIO: COCTABJIATH I/1aH [IeHCTBUM, pacnpeensaTh POJu C YYETOM
MHEHWM Y4aCTHHUKOB, 00CY>KJaTh pe3yIbTaTbl COBMECTHOU PaboTh;

OlleHMBaTh KauyecTBO CBOEro BK/aJla U KaKIOro yuaCTHMKA KOMaH[bl B OOIIuii
pe3y/ibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBbIe TIPOEKThI, OLIEHWBaTb WM C TI03WLUH  HOBHU3HBI,
OPUTUHAIbHOCTH, MPAaKTUYECKOW 3HAUNMOCTH;

OCYIIIeCTBJISITh TMO3UTHBHOE CTpPAaTeruuyeckoe MoBeJieHHe B PA3/IMYHBIX CHUTYaLUsX,
TIPOSIB/ISITH TBOPYECTBO 1 BOOOpa)keHUe, ObITh MHULMATUBHBIM.

OBJ/1a/ileHHe YHUBEPCA/TbHBIMH Pery/isiTABHBIMU AeHCTBUSIMM:

1) camoopranuszanms:

WCI0JIb30BaTh OMOJ/IOTHYeCKHe 3HaHWs /ISl BbISIBJIEHUs TIPOO/ieM U UX pellieHus B
YKU3HEHHBIX U YUeOHBIX CUTYalUsX;

BbIOMpATh Ha OCHOBe OMOJ/IOTUUECKUX 3HAHUM 1je/ieBble M CMBIC/IOBbIE YCTaHOBKU B
CBOMX JIEWCTBUAX U TIOCTYTKAX IO OTHOIIIEHUIO K JKUBOU TPUPOJie, CBOEMY 37I0DOBBIO U
3[J0POBBIO OKDPY>KAIOIIIUX;



CaMOCTOSITE/ILHO ~ OCYIIIeCTBJISAITh ~ [T03HABATeNbHYI0  /eSTebHOCTb, BBIAB/ISATh
rpobsiemMbl, CTaBUTh U (POPMYy/IMpPOBaThL COOCTBEHHBbIE 3aJauMl B 00pa3oBaTe/bHOMU
JesITeIbHOCTH U )KU3HEHHBIX CUTYaIHsIX;

CaMOCTOSITe/IbHO COCTaB/ISITh TIJIaH PeIlieHus TIPo0/IeMbl C yUYETOM HMEFOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH 1 Mpe/[ITOUTEeHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

PacIIMpPSTh paMK{ yueOHOTo IpeiMeTa Ha OCHOBE JTMUHBIX TTPe/IITOUTeHHIH;

JlenaTb OCO3HAHHBIA BBIOOP, apryMeHTHPOBAaTb ero, OpaTh OTBETCTBEHHOCTH 3a
peliieHue;

OLIeHHBAaThb TIPUOOPETEHHBIM OIIbIT;

crocobcTBOBaTh (POPMHUPOBAHHUIO WM ITIPOSIBJIEHHIO IHMPOKOW 3PYIUIMH B Pa3HBIX
obnacTaX 3HAHWM, IIOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTe/bHBIA W KYJ/IbTYPHBIM
yYPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyalMsiM, BHOCHUTb KOPPEKTHUBBI B [JeSITEIbHOCTD,
OLIeHHMBATh COOTBETCTBHE Pe3y/IbTaTOB I[eJISM;

B/IafleTb HABBIKAMM TI03HABaTe/IbHOM peduieKCMM KaK OCO3HAHHWSI COBepIlaeMbIX
JEeNCTBUM U MBIC/IUTEBbHBIX TIPOLIECCOB, WX pe3y/JbTaTOB M OCHOBAHWM, WCIIOJ/Ib30BaTh
TIpUEMBI ped/IeKCHH /IJIs1 OLIEHKH CUTYaIWK, BEIOOpa BEPHOTO PeIeHusT;

yMeTb OI|eHMBaTh PUCKWA ¥ CBOEBPEMEHHO IPUHUMATD PEIIeHus 110 UX CHYKEHHIO;

MPUHUMATh MOTHMBBI W apryMeHTbl [JPYyTMX TIpU aHa/lkM3e pe3y/bTaToB
JesiTe/IbHOCTY;

3) npuHATHE Ce0s U APYTrHX:

MIPUHUMATh Ce0sl, TOHMUMasi CBOM HeIOCTaTKH M JJOCTOMHCTBA;

NMPUHUMATh MOTHMBBI W aprymMeHTbl [JPYyTMX TIpU aHa/lkd3e pe3y/bTaToB
JesiTe/IbHOCTY;

IIpU3HABaTh CBOE ITPABO U TPABO APYTHX Ha OIIMOKY;

pa3BHBaTh CIIOCOOHOCTH TOHUMATh MHP C TIO3ULIUU APYTOTo YeioBeKa.

INPEAMETHBIE PE3YJ/IbTATbBI

[TpenmeTHbIe pe3ysbTaThl ocBoeHUs Tporpammbl COO mo 6uosiornn Ha 0a30BOM
YPOBHE BK/IHOYAIOT crieljududeckre s yueOHoro mnpeameTra «buosiorvs» HayudHble
3HaHUS, YMeHUsT M CrocoObl [JIeHCTBHUM 10 OCBOEHHWIO, WHTEpIpeTalid M
rpeoOpa3oBaHUI0 3HAHUM, BUABI [eATeTHHOCTH TIO TIOJNyUeHWI0 HOBOTO 3HaHUSA U
TIPUMEHEHHI0 3HaHWM B pa3/MUHbIX yuyeOHbIX CUTyalUsiX, a TakKKe B peabHBIX
JKU3HEHHBIX CUTyal[UsiX, CBsA3aHHBIX C Owuosorveii. B rmporpamme mpeaMeTHbIe
pe3y/IbTaThl TIPe/[CTaB/IeHbI TI0 TOZlaM 00yUeHHs.

[TpeMeTHBIE pe3ynbTaThl OCBOeHUs yueOHOro ripeaiMeTa «buonorus» 6 10 kaacce
JIO/KHBI OTpaykaTh:



c(OpMHUPOBAHHOCTb 3HAHUM O MeCTe U POJIK OMOIOTUY B CCTeMe HayuHOr0 3HaHUs
eCTeCTBeHHbIX HayK, B (DOPDMHPOBAaHMM COBPEMEHHOU eCTeCTBEeHHO-HayYHOW KapTHHBI
MHpa M HayuyHOTO MHDOBO33p€HHs, O BKJ/ajle POCCUMCKUX U 3apyOe>KHbIX YUEHBIX-
OuosioroB B pa3BuTHe Ouonorvd, (GYHKLUMOHAIBHONW TPAMOTHOCTH 4YesioBeKa [ijIs
pellieHus )KU3HeHHbIX 3a/1ay;

yMeHHe pacKpblBaTh COZlep)KaHue OHOJIOrMuecKWX TePMUHOB U TIOHSATHI: >KW3HD,
KJ/IeTKa, OpraHusm, Metabosim3M (0OMeH BelleCcTB U MpeBpallleHre SHepruu), roMeocTas
(camoperynsiLusi), ypoOBHeBasi OpraHu3aljisl JKMBBIX CHUCTEM, CaMOBOCIIDOU3BeJeHue
(penpoAyKLMs), HaC/1e[JICTBEHHOCTb, U3MEHUHUBOCTh, POCT 1 Pa3BUTHE;

yMeHHe  u3jaraTb ~ Ouosorhyeckue  Teopuu  (KJIeTOuHasi, XPOMOCOMHasi,
MYyTallMOHHasl, LieHTpasbHasi JorMa MoJieKyJ/isipHoi buosiorun), 3akonsl (I'. Mengens, T.
Moprana, H. . BaBunoBa) u yueHus (0 IjeHTpaXx MHOroobpasusi U TMPOUCXOXKIEeHUs
Ky/nbTypHbIX pacteHuii H. V. BaBuioBa), ompefensTb rpaHULibl UX NMPUMEHHMOCTU K
JKUBBIM CHCTeMaMm;

yMeHUe BJlaZieTb MeTo/aMd HayyHOro T[03HaHUsi B Ouosoruu: HabmofeHue U
OMMCaHWe >KUBBIX CHUCTeM, TMPOLECCOB W SIBJIEHWW, OpraHus3alusi U MpoBeJeHue
OM0/IOTMUeCKOTO SKCIIepUMeHTa, BbIABW)KEHHe TUIOTe3bl, BbISIB/IIeHHE 3aBUCUMOCTU
MeXJy HWCCiefyeMbIMd BelMUMHAM{, OOBsICHEHHWe TIOJyYeHHbIX  pe3yJIbTaToB,
WCTOJIb30BaHHBIX HAyUHBIX TOHSITHM, TEODUM U 3aKOHOB, YMeHHe [ie/laTb BbIBOZbI Ha
OCHOBaHWM TOJTyUYeHHBIX Pe3y/bTaToB;

yMeHUe BbIJe/NATh CYyLeCTBeHHble TIPU3HAKKM BHUPYCOB, KJ/IETOK IIPOKApUOT U
3YKapuOT, OJHOK/JIETOUYHbIX U MHOTOK/IETOUHBIX OPraHM3MOB, 0COOEHHOCTU MPOLIeCCOB:
oOMeHa BellleCTB U TpeBpalljeHus] JHePTUM B KieTke, POTOCUHTe3a, TMIaCTUYeCKOro U
JHepPreTUUeCKOro oOMeHa, XeMOCHHTe3a, MHUTO03a, Melo03a, OIUIO/OTBOPEHUS,
Pa3MHO’KeHUs1, UH/IMBHU/yaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3);

yMeHHe TpUMeHSTb TIOJy4YeHHble 3HaHUS [Jig1 OObSICHeHUs1 OHOJIOrMuecKrx
TIPOLIeCCOB U SIBIEHWH, /1J1s1 IPUHSTHS PaKTUUeCKUX pellieHri B TMOBCeJHEBHOMN XKU3HU C
1esibi0 obecrieueHust 6e30MaCHOCTH CBOEro 3/J0POBbSI U 3/10POBbSI OKPY KalOIIWX JTHO/IeH,
cobsiro/ileHUs HOpPM TpaMOTHOTO TIOBeJleHUsi B OKpY)Karolllell TpUPOJHOW cpefe,
TOHMMaHWe HeoO6X0JWMOCTH HCII0/Ib30BaHUs JOCTH)KEHUM COBpeMeHHOM Ouonoruud u
OUOTEeXHOJIOTUM ZIJis1 PALIMOHAIbHOTO TIPUPO/]0TI0IH30BaHMS;

yMeHHe pelllaTh 3jieMeHTapHble reHeTUYeckue 3a/aud Ha MOHO- M AWrubpugHoe
CKpelllUBaHUe, CLieTyieHHOe Hac/ieZloBaHUe, COCTaB/SATh CXeMbl MOHOTMOPHAHOTO
CKpellyBaHus JJis Npe/iCKa3aHus Hac/le0BaHs IPU3HAKOB Y OpPraHU3MOB;

yMeHUe BbITIO/IHATH J1abopaTopHble U MpakThyeckue paboThl, coO/0aTh TIpaBuUIa
ripu paboTte ¢ yue6HBIM U TabopaTOpHBIM 060pyZOBaHIEM;

yMeHWe  KPWUTHMYeCKM  OLeHMBaTb U  WHTepHpeTUpoBaTb  MH(OpPMAaLUIO
O10/I0TMUeCKOro COoJiep)KaHUs, BK/IIOUAIOIIYI0 TICeB/OHayuUHble 3HaHUS U3 pa3IUyHbIX
VCTOYHUKOB (CpeJCcTBa MacCOBOW WH(OPMAaLMK, HAYYHO-IOMYJIIPHbIE MaTepHalibl),



TUUECKWe acTieKTbl COBPEMEHHBIX HCC/IeOBaHWMM B  OHO/IOTHH, Me[ulvHe,
OMOTEeXHOJIOTUY;

yMeHUe CO03/jaBaThb COOCTBeHHbIe THMCbMEeHHbIe W YCTHble cooOiieHus, 060011as
buosiornueckyro UHGOPMAIIO U3 HECKOJBKHUX HCTOYHHUKOB, FPAMOTHO HCIIO/b30BaTh
TIOHSITUIMHBIN armapaT 0HMoJIoTHH.

[TpenMeTHbIe pe3y/bTaThl OCBOEHUsT yueOHOro npeameta «buosorusi» 6 11 kaacce
JOJDKHBI OTPa’KaTh:

c(OpMHUPOBAHHOCTb 3HAHUM O MeCTe U POJIK OMOIOTUY B CCTeMe HayuHOTr0 3HaHUSs
eCTeCTBEHHbIX HaykK, B (D)ODMUDOBAaHUU COBPEMEHHOW eCTeCTBEHHO-HAayUHOU KapTHUHbI
MHpDa M HayuyHOTO MHDOBO33D€HHs, O BK/ajle POCCUMCKUX U 3apyOeKHbIX YUEHBIX-
OvosioroB B pasBUTHe OWONOTMM, (PYHKLMOHA/JIBHOM TPaMOTHOCTA 4YesioBeKa [jis
pellieHus )KU3HeHHbIX 3a/1ay;

yMeHHe pPacKpbIBaTh COfiepKaHue OHOJIOTHYeCKMX TePMUHOB W TIOHSTHM: BH/,
MONy/siKsl, TeHO(MOH/, SBOJIOLMSA, [JBWKYIIHe Cuibl ((PakTOpbl) 3BOJIIOLUHY,
MPUCIIOCOO/IEHHOCTh ~ OPraHM3MOB, BHI000pa3oBaHMWe, SKOJOrvuueckre  (PakTopBl,
5KOCUCTeMa, TIPOAYLIeHTbl, KOHCYMEHTbI, peAyLIeHTbl, LleMd IUTaHUs, SKOJ0ruveckas
npamuzia, broreoreHos, bruocdepa;

yMeHUe u3jlaratb Ouosoruueckve Teopuu (3BosoIMoHHas Teopus Y. [lapBuHa,
CUHTeTUYeCcKasi TeopUsi SBOJIIOLIMM), 3aKOHbl M 3aKOHOMEPHOCTHU (3apO/bIllIeBOTO
cxogerBa K. M. bapa, uepesoBaHus I/IaBHBIX HarpaB/ieHWW W myTei sBoaoumu A. H.
CeBeprioBa, yueHusi o Owocepe B. . BepHazckoro), ompezensiTb TpPaHUIbl HX
TIPUMEHUMOCTH K >KUBBIM CUCTEMaMm;

yMeHUe BjlaZieTb MeTo/aM{d HayyHOro T[03HaHUsi B Ouosoruu: HabmofeHue U
OMuCaHre >KUBBIX CHUCTeM, I[IPOLIECCOB M SIBJIEHWM, OpraHu3alusi W IIpOBeJieHue
OMOMOTUUECKOTO JKCIIePUMEHTa, BBIIB)KEHHEe TUIIOTe3bl, BbIB/I€HHE 3aBUCHMOCTU
MEXIy UCC/IeJyeMbIMH BelMUMHAMH, OOBsSICHEHWe TI0/lyUeHHBbIX pe3y/bTaToB,
WCTOJIb30BaHHBIX HAyUHBIX TOHSITHM, TEODUM U 3aKOHOB, YMeHHe [ie/laTb BbIBOZbI Ha
OCHOBAHUU MOTyUYeHHbIX pe3y/bTaToB,;

yMeHUe BBIJe/IATh CyIleCTBeHHbIe TIPU3HAKK CTPOeHUs] OMOIOrHUYeCKUX OOBeKTOB:
BUJIOB, TIOMYJISALKMN, TIPOAYLIEHTOB, KOHCYMEHTOB, peAyIeHTOB, OHOreolleHO30B U
9KOCUCTeM, 0COOEHHOCTH TPOLIECCOB: HAC/Ae/ICTBEHHOW U3MEHUMBOCTH, eCTeCTBEHHOTO
orbopa, BU000pa3oBaHus, MPUCTIOCOOIEHHOCTH OPraHU3MOB, J€HUCTBUS SKOTOTUUECKHAX
(hakTOpOB Ha OpraHu3Mbl, IepeHoca BeleCTB W T0TOKa SHEePrUM B IKOCUCTEMaX,
aHTPOIOTeHHbIX U3MEHEeHUW B 9KOCHCTEeMaX CBOEM MEeCTHOCTU, KPyrOBOPOTA BelleCTB U
broreoXxUMHUUeCKUX I[UK/IOB B 6rocdepe;

yMeHHe TIPUMEHSTb TIOJyYeHHble 3HaHWsS [jii OOBsICHeHUsi OHOJIOrHUecKux
TIPOLIECCOB U SIBJIEHUM, [1J1s1 IPUHSITHS TTPaKTUUeCKUX pellleHui B TOBCeJHeBHOM XKU3HU C
1je/ibio obecrieueHusi 6€30MaCHOCTH CBOET0 3/JOPOBBSI U 3/10POBbsI OKPY KAIOIIUX JIFO e,
coOmoieHdsi HOPM TDAaMOTHOTO TIOBe/leHUsI B OKpYy)Karolllel TpUpOJHOU cpefe,



TMOHMMaHue HeoOX0UMOCTH WCITI0/Ib30BaHUs JOCTKEHUM COBpeMeHHOW OMOIoruu /I/isi
paLMOHATBHOTO TIPUPO/IOTIOIH30BaHMUS;

yMeHHe pellaTh 3/eMeHTapHble OHOJIOTUUeCKHe 3a/laui, COCTAB/IATb CXEMbI
TiepeHoCa BeIecTB U SHePTUU B SKOCUCTeMax (LIeTy TTUTaHus);

yMeHHe BBITIO/IHATH J1ab0paTOpHbBIe U MpaKTUUecKre paboThl, COO/II0IAaTh MMpaBUIa
ripu paboTe ¢ yueOGHbBIM U 1ab0paTOpPHBIM 000PY/I0BaHHEM;

yMeHWe  KPUTHYEeCKH  OI[eHWBaTh WM  WHTEPHPETHPOBaTb  WHGMOPMAIHIO
OMOIOTUUECKOTO COZIep>KaHUsI, BKJTIOUAIOIIYIO0 TICEBZOHAyUHble 3HAHHS W3 Pa3/MUHbIX
HMCTOYHUKOB (CpeficTBa MaccoBOM uHbOpMallid, HayuyHO-TIOMY/sipHble MaTepuasbl),
paccMaTpuBaTh T/100abHbIe 3KOJ0THYecKre Tpob/ieMbl COBpeMeHHOCTH, (POPMUPOBATh
T10 OTHOIIIEHUIO K HUM COOCTBEHHYIO TTO3HI[HIO;

yMeHHe CO03/laBaTh COOCTBEHHBIE TTHMChbMEHHBIE W YCTHBbIe cooOIeHus, 006001mas
buonornueckyro WHGOPMAI[UI0 W3 HECKOJbKUX MCTOYHUKOB, TPAaMOTHO WCIIO/b30BaTh
TTOHATHUHHBIN arrapaTt OMOJIOTHH.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KosinuecTBo 4acoB J/IeKTPOHHBbIEe
HaunmMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/m KoutponsbHsbie | [IpakTHuecku
NMporpaMmsbI Bcero oOpa3oBare/ibHbIE
paboThI e paboThbI
pecypchbl
bubmoreka IIOK
1 b 2 .
HOJIOTHIA KaK HayKa 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBbIe CUCTeMbl ¥ UX OpraHu3aLys 1 bubmiorexa LIOK
P H https://m.edsoo.ru/7f41c292
. bubnuoreka LIOK
3 XUMUYECKUM COCTaB U CTPOEHUE KIeTKU 8 1
https://m.edsoo.ru/7f41c292
4 JKv3He1esiTe/IbHOCTh K/TeTKH 6 Bubmmorexa [JOK
https://m.edsoo.ru/7f41¢292
5 PasMHOKeHHe U UHAVBUya/IbHOE pasBUTHe 5 1 bubmioTeka LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U U3ME@HUHBOCTh 3 15 bubnuoreka LIOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cesiekijust opraHu3MoB. OCHOBBI 3 bubmoteka LIOK
OUOTEXHOIOTUU https://m.edsoo.ru/7f41c292
bubmuoreka IIOK
P 1
8 G3EPBHOE BPEMA https://m.edsoo.ru/7f41¢292
OBHUIEE KO/IMYECTBO YACOB I10 [TPOIT'PAMME 34 0 4




11 K/TACC

Ko/mmuecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Kontponbubsl | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/IbHbIE
e paboTbI paboTbI
pecypchl
bubmoreka IIOK
1 1
DBOIOLHOHHAS GuO/OrHs J https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBeHMe U pa3sBUTHeE )XKU3HU Ha 9 0.5 bubmoteka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3msl U OKpy»KaroLas cpesia 5 1 Bubmorexa OK
P by Has cpea https://m.edsoo.ru/7f41cc74
bubmoreka IIOK
4
Coo0111ecTBa 1 3K0JIOTHYECKHE CUCTEMBI 9 https://m.edsoo.r/7f41cc74
bubnuoreka IIOK
> Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 34 0 2.5




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

* buonorus / TTaceunuk B.B., Kamenckuii A.A., Py6oiioB A.M. u apyrue /Tlox
pen. [Taceunuka B.B., AkiinoHepHoe 00611iectBo «M31aTenbcTBO «IIpocBertieHre»
* Buosorus, 11 knacc/ ITaceunuk B.B., KameHckuii A.A., Py6iioB A.M. u apyrue
/Tlop pen. ITaceunnka B.B., AkijroHepHoe o011iecTBO «M3maTenscTBo
«ITpocserjeHue»

* Buosnorus. O6ias 6uosorus, 10 knacc/ Cusorsaszos B.1., Aradonosa I.B.,
3axapoBa E.T., O611jecTBO ¢ orpaHUeHHOM OTBETCTBEHHOCTHIO «[IPODA»;

AximoHepHoe o0111ecTBO «M3marenscTBo «IIpocBelijeHre»

METOJNYECKUE MATEPUAJIbBI IJ)I1 YUUTEJIA
Metoauueckoe nocobue kK yue6Huky A. A. KameHnckoro, E. A. KpukcyHosa, B.
B. INaceunuika «buosnorus. O6ijast 6uosorus. ba3osslii ypoBenb. 10—11

Kjaccbl» aBTopa B. B. ITaceuHuk.

IOV PPOBbBIE OBPA30BATEJIBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET

www.bio.1september.ru - g5t yunreneut " uay Ha ypok buosorun". Ctateu no:
boranuke, 3oooruu, buonoruu - Yenosek, OO11eti 61M0/10ruu, DKOJIOTHH.
www.nsu.ru buosorusi B Borpocax 1 oTBeTax - yueHble HOBOCUOUPCKOT0

AKkajileMropo/ika OTBeuaroT Ha BOTIPOCHI CTapIIIeK/IaCCHUKOB.
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